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ABSTRACT 
Background and aim: Pain in hospitalized preverbal children is underassessed and 
undermanaged. According to the Social Communication Model of Pain, pain is both a 
personal experience and a social construction, influenced not only by the child in pain, but by 
the observer and the context. Nurses’ pain assessment is biased towards underestimation. The 
use of structured pain scales is strongly advocated, but pain scales have been difficult to 
implement into clinical practice. To improve clinical pain assessment and reduce unnecessary 
pain for hospitalized preverbal children, a better understanding of aspects concerning these 
scales is needed, and nurses’ views regarding clinical pain assessment and their 
understanding and practical use of structured pain scales need to be further explored. The 
overall aim of this thesis was to contribute to knowledge regarding how to reduce 
unnecessary pain and suffering in hospitalized preverbal children by exploring aspects that 
influence nurses’ assessment of pain in the clinical setting. 
Material and Methods: This PhD thesis consists of four different studies using both 
qualitative and quantitative methods. In study I the COMFORT behavioral scale was 
translated into Norwegian using the forward-back-translation method and culturally adapted 
in 12 cognitive interviews with clinicians who would later be using the scale in clinical 
practice. The translated scale’s responsiveness to change and inter-rater reliability were tested 
in study II, based on repeated measurements from 45 preverbal children before and after 
minor outpatient surgery. Study III was a systematic review appraising the evidence 
underlying the recommendations presented in 14 systematic reviews on the measurement 
properties of observational pain scales. Study IV was a semi-structured interview study with 
22 nurses in Norway and Canada and examined their pain assessment practices based on self-
selected clinical examples. 
Results: Cognitive interviews identified several problems with the content validity of the 
Norwegian and original versions of the COMFORT behavioral scale. The responsiveness of 
the translated version was supported for assessment of sedation, but not for assessment of 
pain/distress. Scale recommendations given in systematic reviews addressing the 
measurement properties of observational pain scales had low evidence value and should be 
interpreted with caution. Observational pain scales were infrequently used in clinical practice 
and pain scores were not considered pain –specific. Instead; nurses expressed strong 
preferences for pain assessment based on clinical judgment and individually tailored to the 
child and the situation. When assessing pain, nurses combined experience-based and child-
specific knowledge with one or more specific strategies to interpret observations of and 
information from the child. Described strategies included identifying a probable cause for 
pain, eliminating other sources of distress, evaluating behavioral change and/or effect of 
interventions on behavior, using a personal and contextual approach, and using behavioral 
pain scores.  
Conclusions: A preverbal child’s pain will probably be better seen, evaluated and managed if 
nurses apply a systematic and comprehensive assessment approach that integrates clinical 
judgement and structured pain scales. 
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FOREWORD  
Eighteen years ago, in January 2000, I started working in the neonatal intensive care unit 
(NICU). I transferred from an adult orthopedics ward and was used to caring for patients in 
pain. After some time in the NICU I started to notice that pain was seldom an issue; we rarely 
used the word pain, but would sometimes talk about “discomfort”. I vividly remember taking 
care of a premature little boy. He was on a ventilator without any analgesia. His face was 
contorted, he was thrashing, arching his head backwards, breathing against the ventilator, and 
making the alarms go off repeatedly. Then all of a sudden he became completely still, his 
face lax, his body limp and the ventilator resumed all breathing for him. A colleague passing 
by remarked “oh, good, he’s finally relaxing” and I remember thinking – is he really? 
A university course in pediatric pain followed by extensive reading made me realize that 
neonatal pain was in fact a huge issue, but one that we seldom addressed at that time. To 
make a long story short, with support from management, my colleagues and I carried out a 3-
year practice-improvement project in two neighboring NICUs, funded by the Norwegian 
Extra Foundation for Health and Rehabilitation. Through this project, and with the generous 
support from my current main supervisor Leena Jylli and from the Research Department at 
Telemark Hospital, I took my first bumbling steps into research and found my two passions 
that ultimately led me towards starting this PhD-project in 2013, more than 10 years later. I 
realized that I love research – sorting out the puzzle, making new connections and discoveries 
– but also the nitty-gritty everyday details necessary for the end result. But not just any type 
of research. My passion is research that can help relieve and reduce pain in children, most of 
all those who are unable to speak and advocate for themselves. 
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1 INTRODUCTION 
The starting point for this PhD-project was a strong desire on my part to improve pain 
management and decrease pain-related suffering in hospitalized children outside the NICU. I 
had observed first-hand the positive effects of introducing pain measurement scales into our 
NICU and strongly believed that structured assessment of pain was a necessary foundation to 
base treatment decisions on and as such the logical first step towards better management of 
pain. Locally we wanted to extend this practice to children outside the NICU, and a 
multidisciplinary group had selected the COMFORT behavioral scale for implementation and 
use in non-verbal children across units. As ours was a relatively small general hospital, it 
made sense at the time to select a scale that we assumed could be used across different units 
and in both intubated and spontaneously breathing children. My thesis work was supposed to 
comprise translation and validation of the scale followed by implementation into clinical 
practice at our hospital. However, initial findings changed the direction of this work towards 
issues regarding scale validity in general, nurses’ pain assessment practices and the nurse 
assessor’s influence on the assessment of pain.  
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2 BACKGROUND 
2.1 WHAT IS PAIN? 
Pain is a warning signal (1, 2). Pain alerts the individual to possible bodily danger and 
subsequently prompts escape from the dangerous situation, recovery and healing (1). An 
equally important feature is the ability pain has to grab the attention of others and elicit help 
(1, 3), demonstrating that pain has social aspects.  
2.1.1 Both an individual experience and a social construction 
The experience of pain is constructed in the brain based on information from multiple 
sources, including incoming nociceptive or danger signals, information from the senses 
(vision, touch, hearing) and other modulating factors such as attention, distraction, 
expectations, anxiety, stress, the physical and social context, and past experiences (2, 4). 
Everyone has his or her own individual understanding of and experiences with pain (5, 6). 
Williams and Craig recently defined pain as “a distressing experience associated with actual 
or potential tissue damage with sensory, emotional, cognitive, and social components” (7, p. 
2420).  
The sensory component includes how much it hurts (pain intensity), what the pain feels like 
(quality), where it hurts (location), and how long it hurts (duration) (8). The emotional 
component concerns emotions or feelings associated with the experience of pain as an 
unpleasant sensation (9). The cognitive component includes all thought processes or 
intellectual activity related to pain, including beliefs, appraisals, expectations, and meanings 
attached to pain (10). Cognitive aspects of the experience influence both the emotional and 
sensory components of pain as well as pain-related behavior. The sensory, emotional and 
cognitive components all reflect the subjective nature of pain. However, pain is not only a 
subjective experience constructed in the brain of an individual: it is also a social construction. 
Pain is always experienced in a social setting and the social features of pain include how 
others respond to the person experiencing pain (11) and how the behaviors of others and the 
social environment in turn influence the person in pain (12). This understanding of pain as the 
outcome of a dynamic and ongoing social transaction between the person experiencing pain 
and the caregiver is further described in the theoretical framework for this thesis. 
2.2 THEORETICAL FRAMEWORK 
2.2.1 The Social Communication Model of Pain 
Through work spanning more than two decades, Craig and colleagues (12-17) have proposed 
and subsequently refined this communication model of pain that addresses the processes by 
which humans of all ages express and perceive pain within a social context. Well-known, 
earlier pain models, for example the gate control theory of pain (18) and the neuromatrix 
theory (19), have had a profound impact on our understanding of pain but are limited to 
biological and psychological intrapersonal processes, or pain as a subjective experience. The 
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social communication model of pain not only acknowledges pain as a bio-psycho-social 
phenomenon, it also specifically includes social factors in addition to the intrapersonal 
mechanisms described in earlier models (12). It is a generic model, not limited to any specific 
patient group. 
2.2.2 Overview of the model 
In the Social Communication Model of Pain (Figure 1) there are two actors: the person 
experiencing pain (in this case a preverbal child) and the assessor. The assessor may be either 
a primary caregiver or a professional, but in this thesis the assessor is a nurse. Pain is 
experienced and assessed within a defined physical and social setting. The child is referred to 
as “he” and the nurse as “she” throughout the thesis to make reading easier. 
 
Figure 1. The Social Communication Model of Pain. A conceptual biopsychosocial model depicting the 
interaction between the child experiencing pain and the nurse assessor. Craig, K. D. The Social Communication 
Model of Pain. Canadian Psychology, Volume 50, pp. 22-32, Copyright © 2009, American Psychology 
Association. DOI: 10.1037/a0014772. Reproduced and adapted with permission. 
 
In the model an episode of pain is described as a series of interdependent stages starting with 
a pain event – real or perceived, the child’s experience and expression of pain, and the nurse 
assessor’s assessment and management of pain. Each of the stages involves complex and 
dynamic processes within (intrapersonal) as well as between (interpersonal) the child in pain 
and the nurse assessor (12, 17, 20). Interpersonal factors also include influences that the 
social and physical context exerts on the child and the nurse assessor (12).  
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2.2.3 How the model has been used in this thesis 
This thesis specifically explores the assessment stage of the pain process described in the 
model. Consequently the main actor under study is the nurse assessor. Based on the 
understanding of pain as a social construction, influenced by both the child experiencing pain 
and the assessor, an understanding of factors influencing the assessor and her assessment of 
pain is necessary for a comprehensive understanding of the child’s pain. Still, the child and 
his experience and expression of pain are described to provide an understanding of how the 
child may influence the assessment. The use of structured pain measurement scales is 
considered an important aspect of pain assessment and has been added to the figure, although 
the use of scales in the assessment of pain is not specifically addressed in the model.  
Although the Social Communication Model of Pain (12) was only used in the development of 
study IV, it will be applied as a theoretical lens to understand and interpret findings from all 
four studies included in this thesis.  
2.3 THE PREVERBAL CHILD  
The starting point and nexus for all nursing care and nursing research is the patient. This 
thesis is centered on children between 0 and 3 years of age. This period is characterized by 
rapid development with the child growing from a helpless, crying newborn baby to a walking, 
talking 3-year-old (21, 22). These outward changes are accompanied by cognitive and mental 
developmental changes influencing the child’s understanding of and interaction with his or 
her physical and social environment (23). There are different opinions in the literature in 
regard to what to call this age group, but for this thesis the term preverbal was chosen.  
In the Social Communication Model of Pain (12) there are only two visible actors: the 
preverbal child and the nurse assessor. A preverbal child is not an independent individual, but 
emotionally and physically dependent upon his primary caregiver(s). The primary caregiver 
is most commonly a parent and the term parent is used throughout this thesis. One 
consequence of this dependence is that pediatric nursing care, including pain assessment, is 
organized around the child–parent dyad and not the individual child. As such, parents are a 
major intrapersonal influence on the child’s experience and expression of pain (24, 25).  
2.3.1 Pain exposure in hospitalized preverbal children 
Hospitalized children are frequently exposed to pain from injury, disease or procedures (26). 
Studies from the last decade reported that between 24 and 72% of hospitalized children 
experienced moderate to severe pain, defined as a score of 4 or higher on a Numeric Rating 
Scale or on an observational pain scale ranging from 0 to 10 points (27-31). In general higher 
pain scores were reported in studies based on interviews with children and/or parents 
compared to studies based on data extracted from chart reviews that only take into account 
documented pain scores. Birnie and colleagues (32) found that 62% of hospitalized children 
had experienced clinically significant pain during the past 24 hours measured as the 
difference between self- or proxy-reported pain intensity and pain threshold.  
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2.3.2 Experience of pain 
All preverbal children have the functional ability to experience pain, regardless of age. 
Ascending nociceptive pathways are fully functional at birth and provide the necessary 
sensory input to the brain together with information from the other senses (4). There is no 
pain center in the brain. A network of multiple parts of the brain –the neuromatrix - is 
involved in the construction of pain in the brain (19). As such, the experience of pain is a 
result of the brain’s judgment of incoming and stored information (2).  
It is impossible to know exactly how preverbal children experience pain and distress because 
they cannot describe it verbally. Instead, we use knowledge from other populations, for 
example older children, together with estimates regarding how developmental stage and 
maturity may affect the experience. Pain in older children and adults is a synthesis of sensory 
input, emotions, thoughts and social influences. Their experience of pain can be 
downregulated by the brain, for example through cognitive understanding of the situation in 
which pain occurs (4). Limited cognitive abilities (17) and lack of understanding of the pain 
severely limits preverbal children’s capacity for central downregulation of pain (4). 
Unfortunately, central upregulation of pain, for example caused by negative emotions, 
emerges earlier in development; the ability to anticipate and fear pain has been seen from 
around 6-8 months (33). Preverbal children also seem to have difficulties discriminating 
between the sensory experience of a noxious stimulus that most individuals will experience as 
painful and what more mature individuals would consider non-painful emotional distress 
such as fear or anxiety (34, 35). Taken together, this indicates that small children on average 
may experience an injury as more painful than older children and adults. 
2.3.3 Expression of pain 
Preverbal children express their pain experience through behavioral and physiological cues. 
Behavioral cues include facial expressions, early language and/or paralinguistic features, and 
body movements (17). Although pain expression changes with age (20) and developmental 
changes are profound over the preverbal period, observed reactions in preverbal children are 
very similar to those seen in older children and adults in response to similar stimuli (17).  
Facial expression encodes information about emotions and pain (13) and is considered the 
best studied behavioral expression associated with pain (36, 37). Several studies have been 
performed in adults based on the Facial Action Coding System (FACS), a comprehensive 
system describing the complete set of facial actions or muscle movements the face is capable 
of (38) and acute pain is associated with distinct and different subsets of facial actions (39). 
The Neonatal Face Coding System (NFCS) is an adaptation of FACS to infant pain. Five 
facial actions (brow lowering, eyes squeezed tightly shut, deepening of nasolabial furrow, 
open lips and mouth, and taut cupped tongue) in NFCS have been associated with pain in 
newborns (40, 41) and infants (42).  
Crying and paralinguistic features (vocal effects that are not words or phrases, for example 
grunting and moaning) (12) are considered relatively non-specific signs of distress (43-45), 
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but they are effective in signaling that something is wrong and attract the attention of 
caregivers (17). The beginning of a pain-related vocabulary with use of words such as “hurt” 
“ow” and “ouch” gradually emerges between 1.5 and 3 years of age. To what extent children 
at this age fully comprehend the meaning of these words is not clear (46). Although children 
as young as 2 years old can provide some verbal information about their pain (5, 47) and 
should be believed (47), it is not until around 3 years of age that verbal and cognitive abilities 
are sufficiently developed to enable more consistent, early self-report (48, 49).  
Body movements include both generalized movements, for example flailing limbs in 
newborns and younger infants, and more specific protective or flight responses (12). An 
example of a protective response is the guarding of a painful injury, while an example of a 
flight response is a small child trying to get away from the pain.  
Examples of physiological cues associated with pain are changes in heart rate, respiration and 
blood pressure (4). These cues are part of a fight-flight response and not specific to pain (17).  
2.3.4 Factors influencing the experience and expression of pain 
Unrelieved pain may interfere with all aspects of life, including physical and social activities, 
normal development and learning, emotions and sleep (50). It may result in increased 
anticipatory distress (51, 52), increased pain responses (53-56), and diminished effect of 
analgesics (57, 58) on subsequent procedures. Unrelieved acute pain increases the risk of 
chronic pain states (59). Ongoing nociception and unrelieved pain may also influence how 
pain is expressed. Specifically, it may result in withdrawal or a decrease in observable signs 
of pain (60). Such individual differences and changes in how pain is expressed make it more 
difficult for others to detect and assess the pain. 
Behavioral cues may be viewed as either reflexive or purposive, based on whether or not they 
are under voluntary control (14, 61). Shortly after birth all behavior is reflexive, with 
cognitive control over behavior emerging slowly through the first years of life. This may be 
observed as a gradual change towards more deliberate movements serving to protect against 
or withdraw from injury or in response to or in anticipation of pain (33). Facial expression 
and paralinguistic features have been categorized as mainly reflexive behaviors, while the use 
of language is considered a purposive behavior (61). Body movements may be both; 
generalized movements and withdrawal reflexes are considered reflexive behaviors, while 
more specific protective or flight responses are considered purposive behaviors (12, 61). With 
increased cognitive control and maturity both automatic and purposive behaviors may to 
some extent be consciously modified by the person in pain (12), for example, facial 
expression of pain can be exaggerated or suppressed (62).  
The distinction between reflexive and purposive behaviors may be important because 
reflexive behaviors are thought to be a more “honest” reflection of the experience (12). 
Consequently, the interpretation of observed behavioral cues associated with pain may be 
influenced by to what degree they are considered reflexive or under voluntary control (61).  
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A newborn child has an inborn ability to signal pain-related and other types of distress, but is 
otherwise completely helpless and dependent upon caregivers to survive. A parent reacts to 
the infant’s distress, and, over time, specific patterns of attachment develop based on parental 
sensitivity and how well the parent manages to respond to the infant’s distress. The quality of 
the attachment between the child and the parent shapes how the developing child gradually 
learns to self-regulate distress and express pain (1, 63).  
Children continue to learn about pain by observing and modeling, and by receiving support 
for pain within the family and from their parents (12, 32). Both reflexive and purposive 
behaviors are influenced by social factors (12). How the child expresses pain can be 
reinforced or diminished based on both environmental responses (64) and situational 
demands (12).  
Parental behavior can promote both coping and distress. Distraction (65) and high emotional 
availability (which means that the parent are good at picking up and responding adequately to 
their child’s distress signals) (66) have been associated with decreased pain behavior, 
whereas parental reassurance during a painful procedure is associated with increased distress 
(67, 68). The influence of parental behavior on the child’s behavior increases with the age of 
the child (64). Cultural background and norms are believed to influence both how pain is 
expressed and subsequently how this behavior is interpreted by others (69).  Where the 
youngest children are concerned, it has been speculated that the social influence of larger 
social systems like family, hospital setting or culture, is mediated through their influence on 
the parent rather than acting directly on the infant (64, 70). 
2.4 THE NURSE ASSESSOR 
The alleviation of suffering is one of the four fundamentals of nursing care (71). Pain must be 
detected before it can be alleviated, and the assessment of pain is an essential part of nurses’ 
responsibilities (72, 73). Pediatric nurses frequently have to assess pain in preverbal children 
as they make up a large proportion of pediatric patients. Around half (46.6-59.6%) of all 
pediatric admissions to North American pediatric hospitals involved children younger than 3 
years (27, 28, 30, 31).  
2.4.1 Pain assessment 
Pain assessment is a systematic and holistic approach to the child’s situation (12, 48) taking 
into account all bio-psycho-social factors that are associated with pain including, but not 
limited to, sensory aspects (pain intensity, quality, location and duration), vocalization, 
physiological and behavioral cues, parental assessment and opinions, cause of pain, 
influencing factors and the overall judgment of the nurse (74, 75).  
Within the framework of the Social Communication Model of Pain, pain and its assessment 
are understood as an ongoing and dynamic transaction within the child–nurse dyad (15). A 
transaction implies both an interaction where messages (verbal and non-verbal) are 
exchanged between the child in pain and the nurse, and that the outcome of this exchange 
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extends the simple sending and receiving of messages. Ideally the transaction should be 
something like this: The child experience pain and signals distress. To assess pain, the nurse 
interprets and responds to the distress; the dialogue goes back and forth, and the outcome of 
the child-nurse interaction is a pain diagnosis and a subsequent treatment decision (76).  
Information is lost in the transfer between the child in pain and the observer (13) indicating 
that the observer’s interpretation will always to some degree differ from the child’s 
experience. A substantial body of literature shows a bias towards underestimation of pain in 
children (13, 77-85), although parental overestimation of pain has also been reported (86). In 
general, both parents and clinicians underestimate pain, but most of the time parental 
assessment was more accurate (77). Although these studies have by necessity included older, 
verbal children it is reasonable to assume that their findings can be extrapolated to preverbal 
children. Reasons for the persistent underestimation of pain are not clear (32). Intrapersonal 
factors found to influence perception and assessment of pain include personal factors like 
gender (87-89) and age (90-92), psychological and cognitive factors (88, 89, 93-96), and prior 
personal and professional experience with pain (88, 89).  
2.4.2 Pain management 
Management of pain is outside the scope of this thesis, but is briefly described here to provide 
a complete overview of the elements in the Social Communication of Pain model. Pain 
management is usually based on a “3-P” approach where the 3 P’s represent the 
psychological, physical and pharmacological domains of pain management (97). A 
multimodal approach that includes a combination of strategies from all three domains is 
considered more effective than single strategies and provides greater pain relief (97, 98). A 
fourth P for prevention may be added to emphasize that the most powerful pain reducing 
approach is to avoid inflicting it whenever possible (99) or choosing the least painful 
approach if several alternatives exist (100).  
Different distraction strategies are among the best studied psychological strategies (101) and 
may be used with infants of 10 months and older (102). Examples of appropriate strategies 
for preverbal children are bubbles, play, and non-procedural talk (103). Distraction using toys 
or videos has shown some benefit for preverbal children although the quality of existing 
evidence is currently low (104). Older preverbal children need age-appropriate preparation 
prior to a procedure (103), but overall for this age group a majority of the preparation is 
directed towards the parents to make them feel more secure and help them support their child 
the best way possible (105).  Whenever possible, parents should be with their child in painful 
and stressful situations (106, 107). Being held in the arms of a parent is the best position for 
distraction of infants younger than 12 months. Older infants should still be held close, but in a 
position of the child’s choosing (108). 
The most common pharmacological interventions for nociceptive pain used across all age 
groups are opioids (109), non-opioids (non-steroidal anti-inflammatory drugs and 
paracetamol) (110), and topical anesthetics like EMLA® for procedures that break the skin 
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(98, 111).  Age-related differences in pharmacokinetics and –dynamics influence dose 
requirements (112). Sweet tasting solutions (glucose or sucrose) (98, 113) are considered 
effective for procedural pain relief up to 12 months (114), whereas the evidence for their use 
beyond one year is inconclusive (113). 
2.4.3 Factors influencing the assessment and management of pain 
An observer’s response to another person’s pain may be characterized as a dual process 
including a mixture of reflexive behaviors and behaviors that are under cognitive control, 
similar to the expression of pain. Automatic reactions, for example from seeing a burn injury, 
reflect the workings of more fundamental biological systems, while the more complex 
cognitive processes are associated with consciously trying to interpret observations in light of 
prior experiences with a judgment regarding the observed situation as the goal. It is assumed 
that reflexive displays of pain trigger reflexive reactions, while controlled behaviors are more 
likely to trigger cognitive and controlled responses (12, 115).  
Assessment of pain is further influenced by the relationship between the person in pain and 
the observer (12). Factors related to the person in pain that have been shown to influence the 
observers’ perception of pain in experimental studies, include pain intensity (88, 90), 
presence or absence of observable cues (89), sources and type of evidence (78, 116), known 
cause of pain (89), personal characteristics (89), perceived credibility (78, 116) and treatment 
effect (117). Three of these, including presence or absence of observable cues (118), known 
cause of pain (118-123), and personal characteristics (118, 123, 124) have also been 
identified in clinical studies as influencing nurses’ assessment of pain. 
Craig (12) has suggested that contextual and organizational factors may be important 
contributors to the persistence of inadequate pain management practices. Assessment of pain 
in a child may be influenced by the parent (118, 125-127) and the physical and social context 
(128) in which the assessment takes place. Studies have shown that ward culture impacts pain 
assessment practices (126, 129) and nurses often attribute deficiencies in pain assessment 
practices to staffing issues and heavy workloads (15, 130-132).  
Management of pain is dependent upon the assessment of pain and factors associated with the 
assessor/caregiver and the setting (12), but nurses pain assessment practices are not widely 
studied and clinical studies are sparse (74, 133). Most studies describing nurses’ pain 
assessment practices or how nurses think and what they do when they assess pain in 
preverbal children were published during the 1990’s and early 2000’s (118, 120, 123, 134-
145). In the past decade, this area of research has drawn even less attention and no published 
studies have examined nurses’ assessment practices in situations where structured pain 
measurement scales are available. 
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2.5 PAIN MEASUREMENT 
Measurement of pain is one aspect of pain assessment and concerns the use of a structured 
pain scale to quantify one dimension of pain, most commonly pain intensity (48). The use of 
a structured pain measurement scale to obtain a numerical pain score is considered a 
prerequisite for effective treatment of pain (75, 146) and the fundament for a scientific 
approach to pain (147). In the late 1980’s and early 1990’s several studies attributed sub-
optimal pain management to the lack of objective and appropriate methods for the assessment 
of pain in children (148-150). As a result, several structured scales for measurement of pain 
were developed over the next decades. Structured pain scales are based on either self- or 
proxy-report of pain. Structured self-report of pain intensity may be obtained from verbal 
individuals using a Faces Scale or a Numeric Rating Scale (48). For non-verbal individuals, a 
proxy or an observer provides a rating of pain. Structured proxy assessment of pain entails 
the use of an observational pain scale (5, 151). 
2.5.1 Observational pain measurement scales 
Observational pain scales are based on structured evaluation of behavioral and/or 
physiological changes or cues considered to be indicators of pain (4, 14) and are used in 
situations where children are unable to verbalize their pain experience due to age, illness or 
severe cognitive or mental impairments. The main premise underlying these scales is that the 
biobehavioral responses included in the scale are a valid representation of the pain experience 
(17, 152). One example of an observational scale used to assess pain is the COMFORT 
behavioral scale. 
2.5.2 The COMFORT behavioral scale 
The COMFORT behavioral scale (153) is a modified version of the COMFORT scale (154). 
The original COMFORT scale was developed to assess the efficacy of interventions to reduce 
distress in intubated children in a pediatric intensive care setting. The authors defined 
behavioral distress as behaviors resulting from negative affect resulting from pain, fear or 
anxiety. As such, the concept distress includes pain, but distress is not necessarily painful. 
The COMFORT scale consists of 8 items – 2 physiological (Blood pressure, Heart rate) and 6 
behavioral (Alertness, Calmness/agitation, Respiratory response, Physical movement, Muscle 
tone, Facial tension). Each of the items includes 5 behaviorally anchored ordinal levels, 
scored from 1 to 5 points. Item scores are added together to produce a sum score ranging 
from 8-40 points (154). The lower range of scores indicate sedation, middle range of scores 
comfort or a normal state and higher scores reflect increasing levels of distress and pain.  
In the modified COMFORT behavioral scale (153) used in this thesis, the 2 physiological 
items have been removed from the scale and a behavioral item “Crying” has been added, 
extending the use of the scale to spontaneously breathing children. The items “Crying” and 
“Respiratory response” are mutually exclusive; “Crying” is scored in spontaneously breathing 
children and “Respiratory response” in intubated children. Thus, the child’s behavior is 
evaluated on 6 different items and the sum score ranges from 6-30 points. In addition a visual 
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analog scale (VAS) with the anchors “No pain” and “Worst pain” has been added to the 
scoring form to collect a global or unstructured evaluation of the child’s pain from the 
observer (VASobs). An algorithm had also been developed to assist in treatment decisions 
depending on the collected COMFORT behavior and VASobs scores (155). The most recent 
version of the COMFORT behavioral scale may be found at www.comfortassessment.nl.   
The construction of the COMFORT/COMFORT behavioral scale differs from most other 
pain scales. Within each item the behavioral anchors range from a sedated state to a 
pain/distress state, with a normal state as the neutral middle. Consequently the aggregated 
COMFORT scores range from sedation to pain/distress with no pain as a neutral middle 
score. In a most other pain scales, for example FLACC (156), the behavioral anchors and 
total score range from no pain to worst pain. As a consequence, a COMFORT score is not 
directly comparable to scores from other pain scales.  
A majority of the studies validating the original COMFORT scale and published prior to 
2010 were performed in the intended target group for the scale (children between 0 and 8 
years) in a North American (USA and Canada) pediatric intensive care (PICU) setting (157-
160). Some studies were done on children in Dutch (153, 161), Spanish (162), and Brazilian 
(163) PICUs, and neonates in an American NICU (164). The COMFORT scale had also 
frequently been used as an outcome measure in treatment studies (165-172) and to validate 
other scales or measurement methods (173-178). The validity of the COMFORT behavioral 
scale had been evaluated in normally developing Dutch children between 0 and 3 years 
undergoing major surgery (153, 155, 161) and a Swedish translation had been developed and 
evaluated in children younger than 10 years in the PICU (179). The COMFORT behavioral 
scale had also been used as an outcome measure in treatment studies (180-184) and to 
validate other scales or measurement methods (185-188). 
2.5.3 Use of pain scales in clinical practice 
The development of pain assessment measures did not alleviate the problem of sub-optimal 
pain management in clinical practice. Several studies have documented that although 
measures became available, they were not widely used (126, 189-192) or that measurement 
results were not documented in a systematic manner (121, 126, 193).  
In a Norwegian hospital or indeed any non-English-speaking context, one of the main barriers 
to the implementation and use of structured pain scales was that most existing scales had been 
developed for use in an English-speaking setting. Unpublished Norwegian versions of 
published scales had started to emerge in clinical practice. A major problem with unpublished 
translations is the lack of documentation concerning how the translation was carried out or 
regarding the measurement properties of the translated version of the scale. As a translation 
does not automatically inherit the measurement properties of the original scale, rigorous 
translation and cultural adaptation is necessary to ensure the validity of a scale when used in a 
new language and setting (194). 
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2.5.4 Alternatives to the use of observational pain scales 
Facial actions are considered the best behavioral indicators of pain (36) and a promising 
approach is the use of computer software to analyze facial movements associated with pain, 
for example during painful procedures or postoperatively (195, 196). However, automatic 
facial analysis is not yet available or feasible for daily use in a clinical setting (196). Although 
neurophysiological indicators like skin conductance (197), NIRS (near-infrared 
spectroscopy), EEG (electroencephalography), PET (position emission tomography), and 
MRI (magnetic resonance imaging) (198), as well as biomarkers like cortisol (199, 200) and 
heart rate variability (201) and have been suggested as potentially more objective alternatives 
to clinical observations or the use of observational pain scales, their validity and feasibility 
vary and currently none may be considered an independent valid indicator of pain (202).   
2.6 MEASUREMENT PROPERTIES OF PAIN SCALES 
2.6.1 Why measurement properties matter 
Measurement quality is dependent upon the scale’s measurement properties. The use of 
structured pain scales with questionable or inadequate measurement properties puts children 
at unnecessary risk as these scales may both over- and underestimate pain. Underestimation 
of pain may result in lack of treatment and cause additional suffering for the child. In 
addition, untreated pain increases the risk of developing chronic pain conditions (203, 204). 
Overestimation of pain, on the other hand, may expose the child to unnecessary 
pharmacological pain management with increased risks of negative side effects (109).  
2.6.2 Taxonomy 
The labeling and definition of measurement properties varies widely in both the 
methodological literature and in published measurement studies (205, 206). This thesis 
adheres to the taxonomy put forward by the COSMIN (COnsensus-based Standards for the 
selection of health Measurement Instruments) group (207) where measurement properties 
include the domains reliability, validity and responsiveness (Figure 2). The term has a wider 
application than the more frequently used “psychometric properties” as the term 
measurement properties is applied for studies that use either a classical test theory (CTT) 
approach or the more sophisticated item response theory (IRT) (205) approach. Still CTT or 
psychometric theory is by far the most common approach for validation of observational pain 
scales. Since none of the studies validating the COMFORT scale/COMFORT behavioral 
scale have included the use of IRT, the description of measurement properties and how they 
may be tested, is limited to the use of CTT. To validate observational pain scales or to 
evaluate the validation profile of a given scale, an understanding of the different 
measurement properties is necessary. 
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Fig. 2. COSMIN taxonomy of relationships of measurement properties. Abbreviations: COSMIN, 
Consensus-based Standards for the selection of health Measurement Instruments; HR-PRO, health 
related-patient reported outcome. Reprinted from Journal of Clinical Epidemiology. Vol. 63, no. 7, 
Mokkink LB, et al. The COSMIN study reached international consensus on taxonomy, terminology, 
and definitions of measurement properties for health-related patient-reported outcomes, Pages 737-45, 
Copyright 2010, with permission from Elsevier.  
2.6.3 Reliability 
Reliability concerns to what extent a measurement performed with a scale is free from 
measurement error (207). As such, reliability is a characteristic of scale use in a specific 
sample and setting, not of the scale itself, and needs to be reassessed each time the scale is 
applied in a different sample and setting. The reliability of an observational scale is 
influenced by variations related to the patient, the assessor, the context, and the scale itself. 
Consequently reliability can be improved by assessor training, restrictions in the assessment 
situation (for example by assessing all children at a predefined time point after administration 
of pain medication), and by averaging repeated measurements (205). The taxonomy defines 
four aspects of reliability: internal consistency, test-retest, inter-rater and intra-rater 
reliability, of which internal consistency and inter-rater reliability are the most relevant for 
observational pain scales. Internal consistency is defined as the degree of interrelatedness 
among the items in the scale (207) or to what extent the items in the scale measure the same 
construct. Inter-rater reliability concerns to what extent scores agree when a scale is used by 
two different raters on the same occasion (205).  
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2.6.4 Validity 
Validity concerns to what extent a scale measures the construct it is supposed to measure 
(207), or to what extent a pain measurment scale measures pain. The COSMIN taxonomy 
defines three types of validity although only content and construct validity are applicable to 
observational pain scales. The third, criterion validity, is dependent on the existence of a true 
gold standard, which does not exist for pain, and is not further discussed.  
Content validity is addressed during construction of the measure and has two aspects, face 
validity and content validity. Both are judgment-based, qualitative evaluations. Face validity 
concerns whether the scale looks like a good reflection of the construct, while construct 
validity is an assessment of whether the scale is an adequate representation of the construct in 
regard to relevance and comprehensiveness. Content validity should be assessed by those 
who are going to use the scale (205). One specific aspect of content validity concerns 
questions related to the translation and cultural adaptation of scales. The validity of the 
translated version of the scale is dependent upon how the translation and cultural adaptation 
were carried out (194). The process of establishing content validity of a translated scale is 
limited by the original version as the translation needs to maintain fidelity towards the 
original version (208). 
Construct validity concerns whether the instrument provides expected scores (206). The 
COSMIN taxonomy divides construct validity into structural validity, hypothesis testing and 
cross-cultural validity. Structural validity concerns to what extent the scale scores adequately 
reflect the dimensions of the construct and are assessed by confirmatory factor analysis. 
Hypothesis testing concerns differences in scores between groups or relationship of scores 
with scores from other scales measuring similar or dissimilar constructs.  Correlation between 
test scores and scores from other measures are dependent on the validity of the comparator 
and is an indirect test of the construct. As such, correlation between scores from different 
scales can only provide circumstantial evidence for validity. Cross-cultural validity is 
assessed using correlation of scores from a translated version of the scale with scores 
obtained with the original scale after a standardized translation and qualitative testing of the 
construct validity of the translated version (205).  
2.6.5 Responsiveness 
Responsiveness is an aspect of validity (205). While validity concerns the validity of single 
scores or differences between individuals or groups, responsiveness concerns the validity of 
change scores or intrapersonal differences. The COSMIN taxonomy defines responsiveness 
as a scale’s ability to detect change over time in the construct (207). Responsiveness is 
assessed with hypothesis-testing strategies, for example of hypotheses regarding how a pain 
score will change between before, during and after a procedure within an individual or a 
group. 
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2.6.6 Interpretability 
Although interpretability is not a measurement property, it is still important as it concerns 
how to interpret or understand the scores or change scores from a measure (205). If an 
observational scale provides scores ranging from 0 to 10, what does a score of 5 mean, or a 
change from 9 to 7? Response shift is an interpretability issue that concerns subtle changes 
that may occur over time in the observer’s understanding of pain, the child’s expression of 
pain and/or how the measurement is performed. These changes may influence measurement 
scores (205).  
2.6.7 Scale validity 
The sections above briefly describe the different aspects of validity, reliability and 
responsiveness and how these can be tested in validation studies in accordance with the 
COSMIN checklist (209).  
Scale validation is an ongoing process where evidence of the scale’s validity is accumulated 
through scale development and subsequent validation studies. Every validation study adds to 
the evidence underlying the scale, but the contribution of a given study is dependent upon the 
methodological quality of the study (study validity) and its risk of bias. Risk of bias and 
methodological quality are partly overlapping concepts, but risk of bias pertains to threats to a 
study’s internal validity, whereas methodological quality pertains to both internal and 
external validity (study validity) (210). Scale validity concerns the validity of the scores 
obtained with the scale, not the scale itself (205). To evaluate scale validity, findings from all 
validation studies concerning that scale need to be synthesized, taking the number of studies, 
their methodological quality, and the consistency of results into consideration. Studies also 
need to have sufficient homogeneity or similarities in the construct being measured, the 
purpose of the study, and the study population to enable aggregation of study results (205, 
211).  
The quality of the evidence supporting structured pain scales differs (146, 212). To reduce the 
risk of over- and underestimation of pain, only scales with good measurement properties 
should be implemented and used in clinical practice. Systematic reviews evaluating the 
measurement properties of pain scales often provide recommendations of pain scales. Similar 
to primary studies, the risk of bias or presence of systematic errors in a systematic review will 
influence its study validity (213) and subsequently the validity of the recommendations given 
(214).  
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2.7 RATIONALE FOR THE THESIS 
Hospitalized preverbal children are frequently exposed to pain and this pain is still 
underassessed and undermanaged. This age group is more vulnerable to the negative effects 
of pain than older children. Their ability to perform self-care to handle pain and distress is 
limited, as is their ability to communicate their experience in order to elicit the necessary help 
from others to manage pain and distress.  
Management of pain and distress depends upon the nurse’s or caregiver’s ability to recognize 
and correctly interpret the child’s expression of pain. The Social Communication Model of 
Pain describes pain assessment as a transaction between the child and the assessor and as 
such suggests that aspects related to the nurse performing the assessment need to be further 
explored. 
Assessment of pain in preverbal children is biased towards underestimation. It is a commonly 
held belief that use of structured pain measurement scales is a prerequisite for better 
assessment of pain. A better understanding of aspects concerning these scales and their use is 
needed. Non-English speaking contexts suffer from poor availability of pain scales in the 
native language, and the development of valid versions of existing pain scales and ways of 
dealing with methodological issues in the translation and cultural adaptation process are of 
particular interest. Using a scale with insufficient measurement properties may expose the 
child to over- or underassessment of pain and unnecessary suffering. Scale selection is 
difficult; there are many scales to choose from and the evidence underlying existing scale 
recommendations is usually unavailable.  
Nurses’ reluctance towards using pain scales has been proposed as a possible reason for the 
difficulties implementing these scales into clinical practice. In order to improve clinical pain 
assessment and reduce unnecessary pain for hospitalized preverbal children, nurses’ own 
views and practice regarding clinical pain assessment and their understanding and practical 
use of structured pain scales need to be further explored. 
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3 GENERAL AND SPECIFIC AIMS 
3.1 GENERAL AIM 
The overall aim of this thesis was to contribute to knowledge regarding how to reduce 
unnecessary pain and suffering in hospitalized preverbal children by exploring aspects 
influencing nurses’ assessment of pain in the clinical setting. 
3.2 SPECIFIC AIMS 
The specific aims were to: 
Explore the use of cognitive interviews in the translation and cultural adaptation of 
observational measures, exemplified using the COMFORT behavioral scale, and to 
demonstrate a structured approach to the analysis of data from cognitive interviews (study I) 
Test the responsiveness* of the COMFORT behavioral scale in pre- and early verbal children 
undergoing minor elective surgery and determine inter-rater reliability among participating 
nurses (study II) 
Describe how systematic reviews have evaluated and recommended observational pain scales 
for use in children aged 0–18 years and appraise the evidence underlying these 
recommendations (study III) 
Explore how nurses assess pain in hospitalized preverbal children (study IV) 
 
*The term “construct validity” was used in the article from study II, but since hypotheses 
regarding change over time were tested, the correct term in accordance with the COSMIN 
taxonomy used in this thesis framework is “responsiveness”. 
  
 19 
 
4 MATERIAL AND METHODS 
4.1 GENERAL OVERVIEW 
This PhD thesis consists of four different studies using both qualitative and quantitative 
methods (Table 1). Data were collected between 2010 and 2016. Studies I and II were carried 
out at Telemark Hospital, and study IV in hospitals in the South-Eastern Norway Health 
Region and in a tertiary children’s hospital in Canada. Study III was a systematic review and 
setting-independent. Since there are no methodological similarities across studies, each study 
is described separately. 
Table 1. Overview of included studies 
Study Design Sample and 
setting 
Data collection Data analysis 
I Translation and 
cultural adaptation 
of the COMFORT 
behavioral scale 
Clinicians (N=12) 
including 8 nurses, 
one nurse assistant 
and 3 physicians at 
Telemark Hospital 
Individual 
cognitive 
interviews 
Qualitative; 
deductive and 
interactive 
approach  
II Prospective 
observational 
measurement study 
Toddlers 12-36 
mo. (N=45) at a 
surgical outpatient 
unit at Telemark 
Hospital 
Repeated 
assessments with 
COMFORT 
behavioral scale 
pre- and post-
surgery 
Quantitative; 
statistical analyses 
/ CTT 
III Systematic review  Systematic reviews 
(N=14) on 
measurement 
properties of 
observational pain 
scales 
Data extracted 
using AMSTAR 
and ROBIS 
Qualitative; 
narrative synthesis 
IV Interview study Nurses (N=22) 
from 5 pediatric 
units in Norway 
and Canada 
Semi-structured 
individual 
interviews 
Qualitative; 
inductive thematic 
analysis 
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4.2 STUDY I 
Study I was a systematic translation followed by cultural adaptation of the translated scale. 
4.2.1 Translation and cognitive interviews 
The forward-back-translation method is a commonly used translation approach. It entails 
translating a document into the target language (forward translation) and back into the 
original language (back-translation). The back translation is done by an independent 
translator not familiar with the original document. Several translation guidelines exist and 
although the forward-back-translation method is advocated in all, their approaches differ. 
This study was based on the guideline published by the International Society for 
Pharmacoeconomics and Outcomes Research (ISPOR) task force for translation and cultural 
adaptation (194).  
Although the ISPOR guideline recommended cognitive debriefing, no method was described 
so cognitive interviewing as described by Willis (215) was adapted for cultural adaptation of 
the COMFORT behavioral scale. Cognitive interviews identify problems with how members 
of the target group understand the content of written material, process the information given 
there, and respond to it, with the aim of removing weaknesses and ambiguities from the 
material (215-217). Cognitive interviewing relies on two main interview techniques: 
Thinking aloud and Verbal probing (215, 216). When using Thinking aloud, the participant 
completes a task and simultaneously verbalizes his/her thought process related to the task. 
During Verbal probing the interviewer administers predefined questions to determine how the 
participant understands the material (instructions, scale items etc.), how information is 
recalled from memory, the adequacy of response categories, and how the participant selected 
his/her answer. The techniques complement each other and are often used together (215).  
4.2.2 Translation of the COMFORT behavioral scale 
The copyright holders gave permission to translate the COMFORT behavioral scale into 
Norwegian. Four translators (three certified translators and the PhD student) with Norwegian 
or English as their native language were engaged in the translation process. First two separate 
Norwegian translations were developed and subsequently merged into one, based on 
consensus, before two back-translations into English were developed. All translators 
translated into their native language and the back translators were blinded to the original 
scale. The bilingual committee (the PhD student and two clinicians, one Norwegian and one 
from the US, both with experience from both the American and the Norwegian health care 
systems) reviewed the back translations against the original and the translated versions of the 
scale to identify any discrepancies in conceptual meaning and agreed upon a preliminary 
Norwegian version of the COMFORT behavioral scale. This preliminary version was 
subsequently tested in cognitive interviews. 
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4.2.3 Participants and setting (cognitive interviews) 
The study was carried out at Telemark Hospital in 2009-2010. Participants were recruited 
from staff at the pediatric ward, the neonatal intensive care unit (NICU), the pain treatment 
services, the general intensive care unit and the post-operative recovery unit using purposive 
followed by snowball sampling (218, 219). Clinicians with experience of caring for children 
and Norwegian as their mother tongue were eligible for participation. Thirteen clinicians 
were approached and 12 consented to participate, including two nurses, six specialist nurses, 
one nursing assistant, one pediatrics resident and two attending pediatricians. Their work 
experience ranged from three to 36 years. All participants provided written consent to 
participate. 
4.2.4 Data collection and analysis 
Data were constructed in individual interviews. After reading through the COMFORT 
behavioral scale, the participant viewed a 2-3 minute long video vignette showing an infant in 
distress and used the scale to score the infant’s behavior. Two video vignettes from the 
COMFORT CD-ROM (220) were used alternately. The respondent was encouraged to think 
aloud while viewing the video vignette and during completion of the scale. Afterwards, 
predefined probes from a semi-structured interview guide were administered. All interviews 
took place in a quiet space chosen by the participant, were digitally recorded, and lasted 
between 30 and 65 minutes. The interview guide was piloted in one interview and found 
sufficient. Results from this interview were included in the data analysis. All recordings were 
transcribed verbatim and rechecked against the recording for accuracy by the interviewer. 
Further analysis was based on the written transcripts. 
The aim of the data collection and analysis was to identify problems with the translated scale, 
and devise and test solutions to identified problems. Interviews were conducted in three 
rounds with interim data analysis and revisions of the preliminary COMFORT behavioral 
scale between each round. Each interview round was concluded when one or several 
problems were sufficiently illuminated (215). The first round compromised seven, the second 
three and the third two interviews. Data analysis was based on a deductive and interactive 
approach (221) combined with case and cross-case analysis using data matrices (219). Each 
interview was considered a case and a preliminary case analysis was performed after each 
interview and findings used to guide data collection in subsequent interviews. Cross-case 
analysis was initiated after the first interview round based on predefined organizational 
categories (221). These included the seven items in the COMFORT behavior scale 
(Alertness, Calmness/Agitation, Respiratory response, Crying, Physical movement, Muscle 
tone and Facial tension), the VAS-scale, the use of video vignettes, and the overall use of the 
scale. Problems identified in the scale were related to one of these categories. Problems 
identified after each interview round were discussed within the research group and with the 
scale developers and the preliminary version of the scale adjusted. This adjusted version was 
then applied in the next interview round. After the third and last interview round no 
adjustments were necessary.  
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Upon completion of data collection, the entire data material was reanalyzed independently by 
two researchers. Findings were then discussed and a final problems matrix that included 
identified problems and their solutions was developed (219). Matrix content was 
systematically re-checked against the data and revised when needed. A final Norwegian 
version of the COMFORT behavioral scale and an English back-translation was developed 
and approved by the developer of the COMFORT scale (Bruce Ambuel) (Appendix). 
4.3 STUDY II 
Study II was a prospective, observational measurement study. 
4.3.1 Classical test theory (CTT) 
This study used CTT to test the responsiveness and inter-rater reliability of the Norwegian 
translation of the COMFORT behavioral scale. CTT, validity, reliability and responsiveness 
are previously described and defined in section 2.6. The measurement concepts originally 
used in study II was based on Polit and Beck’s terminology (222) as the COSMIN taxonomy 
(207) was not yet published at the time the study was designed. As a consequence, the 
concept “construct validity” is used in the article. The COSMIN taxonomy on the other hand 
uses the concept “responsiveness” for hypotheses concerning change scores within patients 
(207) and that term is used here. 
4.3.2 Participants and setting  
During eight months in 2011, 45 toddlers (69% boys) between 12 and 36 months (mean age 
24.8 months) were consecutively included from a surgical outpatient unit for all ages at 
Telemark Hospital. Sample size was determined in advance to be able to detect a mean 
change of 2.5 points in the pain/distress range of the COMFORT behavioral scale with 90% 
power and a significance level of 95%. 
Healthy children younger than 3 years (without disease or pre-admission use of medication 
which significantly influenced motor activity, facial expression, cognition or emotional state) 
admitted for elective surgery were eligible to participate. During the inclusion period, 22 of 
67 (32.8%) eligible preverbal children were not included. The most frequent causes were 
parental dissent/lack of written consent (n=13) and surgery or post-operative care not 
completed (n=7). One child was not invited and one had participated earlier and was 
excluded.  
All surgical procedures were minor. The most frequent were ear, nose and throat surgery 
(paracentesis, adenoidectomy and clipping of short tongue frenulum) (n=27) and urologic 
surgery (retentio testis, phimosis/balanitis and hydrocele testis) (n=14). Other surgical 
procedures included umbilical and inguinal hernias, removal of osteosynthesis material and 
excision of nevus (n=4). Pre-operative sedation (midazolam) was given to all children. All 
surgeries were performed under general anesthesia and 44 (97.8%) children also received 
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analgesics during surgery (opioids, paracetamol, corticosteroids and/or local anesthetics). Ten 
(22.2%) received analgesics post-operatively (opioids and/or paracetamol). 
4.3.3 Data collection  
COMFORT behavior scale scores were collected at pre-determined time points pre- and post-
operatively – see table 2. Additional assessments could be made if and when the nurse 
believed the child was experiencing pain and participants were encouraged to perform 
parallel assessments whenever possible to enable evaluation of inter-rater reliability. 
Table 2. Data collection. Assessments and interpretation 
 Pre-operatively Post-operatively 
Assessment  At admission After 
premedication 
On arrival 
at post-op 
(0min) 
30 
min 
60 
min 
90 
min 
120 
min 
180 
min 
240 
min 
At 
discharge 
Interpretation Baseline (no 
pain/distress) 
Light sedation Deep 
sedation* 
Highest score=pain/distress  
*If a laryngeal mask was still in place 
All staff nurses (n=10) were trained in use of the COMFORT behavioral scale prior to data 
collection. Training consisted of a two-hour group session followed by 10 bedside training 
sessions, based on published recommendations (153, 155). Data collection was piloted before 
study start and findings used to optimize the data collection procedure. Data collection was 
closely monitored during the study to ensure data completeness. Data on background 
variables and the surgical procedure/unit stay were collected from the medical journal after 
discharge. 
4.3.4 Data analysis 
Central measure and spread was calculated for demographic variables and COMFORT scale 
scores (mean and standard deviation (SD) for normally distributed continuous variables and 
median and range for ordinal variables and non-normally distributed continuous variables). 
Floor–ceiling effects of the COMFORT scores as well as use of each of the five behaviorally 
anchored categories within each item were evaluated together with the fraction of scores 
indicating sedation (<14) and need for pain treatment (≥17) (155). 
A mean change in COMFORT scores ≥ 2.5 was considered clinically important. Paired 
samples t tests were used to test three a priori hypotheses concerning (1) the difference 
between baseline and a pain/distress state (primary hypothesis), (2) baseline and light 
sedation, and (3) light and deep sedation. p<0.05 was considered statistically significant. 
Inter-rater reliability was calculated with intra class correlation coefficient (ICC) for the total 
COMFORT score and with weighted Cohen’s kappa (Kw) for each scale variable. Strength 
of agreement was interpreted based on the arbitrary cut-off points proposed by Landis and 
Koch (223). Confidence intervals (CI) were calculated to assess the precision of both 
reliability coefficients (224) and mean differences in COMFORT scores. Analyses were 
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performed using SPSS version 19.0 (IBM Corp, 2010), except for weighted kappa values and 
corresponding confidence intervals, that were calculated with Stata (StataCorp, 2011). 
4.4 STUDY III 
Study III was a systematic review of systematic reviews. 
4.4.1 Systematic review 
A systematic review is characterized by a clearly formulated research question, the use of 
systematic and explicit methods to identify, select and evaluate relevant studies, and to 
extract and analyze data from the included studies. Statistical or narrative methods may be 
used to analyze and summarize extracted data (225). A key feature of systematic reviews is 
the systematic evaluation of risk of bias in the included studies (213). Generic guidelines for 
how to conduct systematic reviews have been published and this systematic review was 
conducted according to the Preferred Reporting Items for Systematic Reviews and Meta-
Analyses (PRISMA) guidelines (226) to help ensure its quality. 
4.4.2 Identification and selection of studies 
A general search strategy was developed using search terms describing the population 
(children from birth to 18 years of age), type of study (review), and the phenomenon under 
study (assessment of pain using observational pain measurement scales) and subsequently 
adapted to each of the five major databases The Cochrane Library, PubMed/MEDLINE, 
CINAHL, Web of Science, and PsychINFO. All databases were searched without any 
language or time limitations and the searches last updated in September 2016. Reference lists, 
articles, book chapters and grey literature were screened for additional studies. Systematic 
reviews evaluating and reporting on one or more measurement properties of observational 
pain scales for use in children from birth to 18 years of age were eligible for inclusion. After 
removal of duplicates, all studies were screened by two reviewers independently in two 
rounds, first titles and abstracts followed by screening of included full texts. Full texts were 
retrieved and reviewed if requested by one of the reviewers. After screening of full texts, any 
disagreements between reviewers were resolved through discussion and 14 review studies 
were included. 
4.4.3 Review methods (data extraction) 
Methodological quality of the included reviews (study validity) (213) was evaluated using the 
Assessment of Multiple Systematic Reviews (AMSTAR) checklist (227) a widely used 
generic checklist (228). AMSTAR consists of eleven items, with the answering categories 
“Yes”, “No”, “Can’t answer” and “Not applicable”. 
Risk of bias (internal validity) (213) was measured using the Risk of Bias in Systematic 
Reviews (ROBIS) tool (229) available from www.robis-tool.info. ROBIS has a domain-based 
structure and is completed in three phases: (1) Assessment of relevance; (2) Identifying 
concerns within each of the four domains “Study eligibility criteria”, “Identification and 
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selection of studies”, “Data collection and study appraisal”, and “Synthesis and findings”; 
and (3) Judgment of overall risk of bias in the review (229). ROBIS was developed to assess 
the risk of bias in review studies in general. For this study, the ROBIS guidance (230) was 
adapted to reviews on measurement properties using The COSMIN initiative’s 
(www.cosmin.nl) approach to systematic reviews on measurement properties (205).  
Two reviewers independently extracted descriptive information about each of the reviews, 
names of included and recommended observational pain scales, methodological quality, and 
risk of bias.  
Their results were compared using simple percentage inter-rater agreement (231) and found 
acceptable for both AMSTAR (93.9%) and ROBIS (88.2%) scores. In cases of disagreement, 
consensus was established through a predefined verification and disagreement procedure. 
4.4.4 Data analysis 
Due to wide variability in review methods and presentation of results, it was not possible to 
aggregate findings from the included reviews in a meta-analysis. Data were analyzed 
narratively and included an overview of evaluated and recommended observational pain 
scales, in addition to details on the measurement properties of the most frequently 
recommended scale and how these were evaluated in the reviews recommending this scale. 
AMSTAR responses were dichotomized; items scored “Yes” were considered as having high 
methodological quality while items scored “No” or “Can’t answer” were considered as 
having low methodological quality. No items were scored “Not applicable”. The 
methodological quality was evaluated and reported individually for each item and as a simple 
summary score (number of items scored “Yes”) (227, 232) and mean/median, range and 
standard deviation (SD) were calculated.  
Risk of bias was evaluated and reported for each of the four ROBIS domains and as overall 
risk of bias in the review (229, 230). The overall risk of bias reflected the evidence of the 
recommendations given in each of the included reviews. 
4.5 STUDY IV 
Study IV was a qualitative interview study. 
4.5.1 Thematic analysis 
Thematic analysis is frequently used in nursing research (233) and for this study we chose 
Braun and Clarke’s inductive approach to thematic analysis (234). Thematic analysis is a 
basic and yet flexible method for qualitative analysis as is not limited to a specific theoretical 
or epistemological approach. This versatility makes it important to clarify the theoretical 
framework for a given analysis in advance. A thematic analysis is used to identify, analyze 
and report patterns or themes across a data set, for example a set of interviews (234). A 
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characteristic that made the approach suitable for this study was its emphasis on context 
(233), which is in accordance with the overarching theoretical framework for this thesis.  
4.5.2 Participants and settings  
For this study we used purposeful sampling (235). In a two-step sampling strategy we first 
identified eligible units and then recruited eligible nurses from these units. Units were 
considered eligible if they regularly cared for preverbal children and confirmed that one or 
more observational pain scales for use in this age group were available in the unit. Five units 
representing different hospitals, level of care and type of unit in two different countries were 
selected to ensure a diverse sample. 
Information about the study was disseminated in each of the five units with the help of a 
designated contact person and the use of multiple written and verbal sources, including 
information in staff meetings, posters, letters of invitation, internal hospital e-communication, 
and informal conversations. Eligible nurses (fluent in Norwegian or English and with ≥ 1 year 
experience caring for preverbal children) volunteered for participation by submitting a short 
1-page demographic questionnaire (age group, gender, educational background, and clinical 
experience).  
Twenty-two nurses, 4-5 from each unit, were purposefully selected from the submitted 
questionnaires (n=45) to ensure maximal variation on these demographic variables and all 
gave their written consent to participate in an interview. Participating nurses were all female, 
median age 38 years, and had a most of their work experience with preverbal children. 
4.5.3 Data collection  
Data were constructed in individual semi-structured interviews led by the PhD student during 
a 6-month period in 2016. On average the interviews lasted 49 minutes (range 33-75 
minutes). They were conducted during the participant’s working hours and in a quiet room at 
the participant’s work place. Using the Social Communication Model of Pain (12) as a 
theoretical starting point, our questions aimed to understand the pain transaction from the 
nurses’ viewpoint, as well as internal and external factors influencing their assessment.  
The interview guide was piloted in both languages. Pilot data were not included in the 
analysis, but based on the findings from these interviews (n=3) participants were asked in 
advance to be prepared to discuss two self-selected examples from their clinical practice 
concerning pain assessment in a preverbal child. 
The starting point for each interview was the self-selected examples. The participant was 
asked to describe each example and the interviewer asked questions as needed to gain a rich 
description of the child, the pain situation, the social and physical setting, the nurse’s 
thoughts and actions, and internal and external factors influencing the situation. Only after 
discussing both examples was the participant asked about use of structured pain assessment 
scales, both related to the examples she provided and in her everyday practice. The 
participant was also given the opportunity to expand upon any subject related to assessment 
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of pain in preverbal children. All interviews were digitally recorded and all recordings but 
one were of very good quality. The recordings were transcribed verbatim by native-speaking 
transcribers. Transcripts were subsequently checked against the recordings for accuracy by 
the interviewer. In addition, we collected descriptive information on the participating units 
from the unit manager or a designate, together with copies of available pain assessment scales 
and procedures. 
4.5.4 Data analysis 
Data were thematically analyzed based on the six phases described by Braun and Clarke 
(234).  
1. Familiarizing oneself with the data. Transcripts were systematically checked against the 
recordings by the interviewer to ensure accuracy. Further data analysis was based on the 
written transcripts. Amended transcripts were read and reread several times and initial ideas 
noted down. The ideas generated during this process guided further data analysis.  
2. Generating initial codes. Two authors separately coded the first two interviews in detail 
before comparing codes and ideas. Ideas generated by each of the authors and from this 
comparison were used to devise an initial coding structure to guide further coding. New codes 
were added as needed. Coding was guided by the preliminary aim “to describe nurses’ 
thoughts and actions related to assessment of pain and the use of observational pain scales in 
children younger than 3 years”. The list of codes was reviewed by all co-authors when half of 
the interviews were coded. Each author read 2 interview transcripts in detail to determine the 
“fit” of the coding structure.  
3. Searching for themes. Codes were sorted into themes and sub-themes, and relationships 
between different codes and themes explored. Examining the initial codes, we discovered that 
several were related either to strategies used by nurses to assess pain, or the idea of using of 
not using pain scales. This insight was used to formulate a more targeted aim and codes that 
did not fit into the more targeted aim were discarded. At the end of this phase we had a list of 
themes, sub-themes and data coded to them. 
4. Reviewing themes. Themes were refined and a description or map of how they were 
connected was developed and discussed between authors, before the entire data set was re-
read by the PhD student to determine the fit of the map to the data and code additional data to 
its corresponding theme.  
5. Defining and naming themes. Next, themes were further defined and refined and the 
content within each theme analyzed and written in detail. Co-authors verified the analysis of 
each theme against the data coded to that theme.  
6. Producing the report. Findings and insights from the previous five steps were used to tell 
the story of how nurses assess pain in preverbal children.   
The analysis process was not as linear as described here, but ended up as a series of loops 
moving back and forth between steps 3, 4 and 5. 
Collecting data from multiple sites in two different countries and the application of 
investigator triangulation in coding and analytic decisions increased the trustworthiness of the 
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findings (236). A detailed description of the sample and settings was provided to assist the 
reader in determining the transferability of the findings. NVivo qualitative data analysis 
Software (QSR International Pty Ltd. Version 10, 2012) for Windows was used to code 
interviews and facilitate the analysis process. 
4.6 ETHICAL CONSIDERATIONS 
Special considerations are needed when vulnerable children are included in research (237). In 
this project, children were only included in study II. This was an observational study with 
minimal risks for the child, with the exception that touching the child to assess muscle tone 
during the immediate recovery might disturb the child. In these situations the nurses were 
instructed to rely on visual observations only. Having their child participate in a pain 
assessment study might result in increased parental stress and worry. To diminish the parental 
burden, parents were given information about the study and decided upon participation prior 
to admission. They also received ongoing support and information from the attending nurses 
during the child’s hospital stay. The study was approved by the Regional Ethics Committee 
of Southern Norway (2010/1268) and registered in Clinical Trials (NCT01181687). 
Clinicians participated in studies I and IV. This type of research is outside the remit of the 
Norwegian Health Research Act of 2008 and not reviewed by the Norwegian Regional 
Committees for Medical and Health Research Ethics. Instead study I was approved by the 
head of department at Telemark Hospital and by the Norwegian Social Sciences Data 
Services (NSD) (21863). NSD is the Data Protection Official for Research at Telemark 
Hospital. Study IV was approved by NSD (46336), the Data Protection Official for Research 
at Oslo University Hospital (OUS) (20162813), the Research Ethics Board at IWK Health 
Center, Halifax, Canada (1021714) and by the heads of all participating units. The risks for 
interview participants were considered minimal, although there was a small risk that the 
interview might illuminate practices and attitudes the participant was not comfortable with 
acknowledging or sharing. To address this risk, the participant was given time for debriefing 
after the interview if needed. In all three studies (I, II, and IV) participants were given both 
written and oral information about the study, including how participation was voluntary and 
that the participant was free to withdraw at any time. Data from all three studies were 
collected and maintained in accordance with national and local laws and regulations. Digital 
recordings were directly and securely transferred to an encrypted and password protected area 
on Telemark Hospital’s server. Copies of recordings from Canadian interviews as well as 
transcripts of these interviews were exchanged using IWK’s secure data transfer service. As a 
systematic literature review, study III did not require any approval, but was registered in the 
International Prospective Register of Systematic Reviews (PROSPERO) 
(CRD42016035264). 
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5 MAIN FINDINGS 
Findings are presented thematically under the two main headings “Pain measurement scales” 
and “Assessment of pain”. 
5.1 PAIN MEASUREMENT SCALES 
5.1.1 Measurement properties of the COMFORT behavioral scale 
Content validity of the Norwegian translation of the COMFORT behavioral scale was 
improved by cognitive interviews with future users of the scale. Several problems concerning 
both the translated and the original versions of the scale were identified and addressed, either 
by a change in the translation or as an aspect to be addressed in future user training. In 
contrast, no problems were revealed during the standardized and commonly advocated 
forward-back-translation procedure (study I).  
Overall inter-rater reliability in the sample and setting being studied was high (ICC=0.96; 
95% CI 0.93-0.98), with the limitation that half of the scores used to calculate inter-rater 
reliability were between 6 and 8 points on a scale ranging from 6 to 30 points. Although the 
inter-rater reliability for “Muscle tone” and “Facial tension” was substantial (Kw>0.75), it 
was somewhat lower than for the other items in the scale (study II). This correlated with our 
find during the cognitive interviews that assessments varied more between raters on these 
items than on any of the others (study I). Feedback from nurse assessors participating in study 
II pointed towards the COMFORT behavioral scale not being the best choice of scale for 
non-verbal children outside the PICU setting. It worked well enough as long as the child was 
in bed, but was considered unsuitable for ambulant children (personal communication). 
Interview participants, of whom a majority were nurses, understood several words and 
phrases in the COMFORT behavioral scale differently from what the scale developers 
intended. The participants also had difficulties with descriptive text added to some of the 
categories in the COMFORT behavioral scale. Although participants expressed appreciation 
for the descriptive texts when reading through the scale, they made actual use of the scale 
more difficult because the observed behavior frequently did not fit any of the descriptions. 
All in all, more problems were identified in the part of the interview based on actual use of 
the scale than when the participant was just thinking aloud while reading through the scale 
(study I).  
The responsiveness of the Norwegian version of the COMFORT behavioral scale was 
supported for assessment of sedation, but not for assessment of pain/distress in children 12-36 
months old after outpatient surgery. Each participant (n=45) was assessed between 3 and 9 
times (median 7). More than half of the recorded scores (175/307; 56.9%) were in the 
sleep/sedation range of the scale (between 6 and 14 points) and the results showed clinically 
important differences (>2.5 points) between a normal, pain-free state and light sedation and 
between light and deep sedation respectively. Consequently, the Norwegian translation 
appeared useful to assess sedation before and after minor surgery in non-ventilated toddlers 
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(12-36 months). However, the primary hypothesis was not confirmed. Although the 
difference between a normal, pain-free state and a pain/distress state was statistically 
significant in this sample, it was not big enough to be clinically important. Still, a wide range 
of pain/distress scores were recorded, all behavioral anchors in the scale were used at least 
once and recorded COMFORT scores covered all values between 6 and 28 points (scale 
range 6-30 points) (study II). 
5.1.2 Scale validity and recommendations for pain scales 
Although the systematic reviews included in study III (n=12) showed little consensus on 
which of the multitude of published scales (n=65) to recommend, the scales most frequently 
recommended were FLACC (156)/rFLACC (238) in 7 of 12 reviews and COMFORT 
(154)/COMFORT behavioral scale (153) in 5 of 12 reviews. However, these and other 
recommendations given regarding pain scales for use in clinical practice had low evidence 
value and should be interpreted with caution. Overall the included reviews demonstrated low 
methodological quality with a mean AMSTAR score of 3.3 of 11 points (SD 2.24). Although 
risk of bias varied within and across reviews, none demonstrated an overall low risk of bias 
and 10 exhibited high risk of bias. Weaknesses were identified in all steps of the review 
process, including study identification and selection, data extraction and study appraisal, and 
synthesis and interpretation of findings. Primary studies were included regardless of study 
type; the methodological quality of the included studies was infrequently assessed, and data 
analysis was mainly limited to a reiteration of values and findings from included studies 
without any attempt to synthesize or aggregate these findings. How findings from the 
included primary studies contributed to the evaluation of the pain scales under review was not 
described. Data from the reviews could not be aggregated per pain scale as authors used 
different rating systems, different criteria for inclusion of studies, and did not synthesize the 
findings from the primary studies included (study III). 
5.2 ASSESSMENT OF PAIN 
Assessment of pain was in general considered more difficult in preverbal children expressing 
pain through behavior than in older and verbal children (study IV). 
5.2.1 Use of pain measurement scales 
Structured pain scales were infrequently used in clinical practice. Neither pain scores nor 
behavioral responses associated with pain were considered pain-specific. The primary reason 
for non-use in Canadian units was lack of awareness and access. Reasons for non-use in 
Norwegian units included both personal and organizational factors, such as lack of 
competence in using the scale, forgetfulness, scale not used by colleagues, and/or 
implementation of scale not facilitated or supported by the management. Organizational 
factors such as having the pain scale integrated into the patient records and scale scores being 
routinely evaluated by physicians had a positive influence on scale use. Pain scales were 
never used in isolation but integrated as an aspect in a composite assessment of pain (see 
5.2.2). The Norwegian nurses perceived pain scores as helpful in communication with 
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colleagues about the child’s pain management, to justify the need for pain management and 
to evaluate treatment effect. One nurse used pain scores to verify her clinical assessment. 
Canadian nurses had little or no experience with structured observational pain scales and 
identified fewer benefits from their use (study IV). Behaviorally anchored FLACC scores 
ranging from 0 to 10 points were considered equivalent to self-reported scores on a Numeric 
Rating Scale (unpublished data).  
5.2.2 An individualized and complex process 
Instead of using pain scales, nurses preferred to assess pain using their clinical judgment. Pain 
assessment was described as a complex, individualized and non-linear process. Although 
similar strategies were used across assessors and situations, it was not possible to identify a 
generic pain assessment process. The nurse selected and combined strategies from a wide 
repertoire, based on the child’s situation and expression of distress. These strategies were 
organized under the three themes “Gaining knowledge about the individual child”, “Having 
experience-based knowledge”, and “Combining knowledge with observations”. Strategies 
from all three themes were included in all assessments (study IV). 
The assessment was always grounded in previous knowledge and experiences as well as 
being individually tailored to the situation and child. 
Well, I mean every child is different. It depends on what’s wrong with them, and why they’re 
here, and what they’ve had done. And you kind of see a broad picture that, okay, well, kids 
who normally have this done, they have…you know, usually they tolerate this much pain or 
they don’t need this much pain medication. But everybody has a different pain threshold, and 
everybody reacts differently. So even – even little ones. (R22) 
Knowledge about the individual child was gained by establishing and cultivating good 
relationships with both child and parents (study IV). Clinicians, of whom a majority were 
nurses, perceived assessment as more difficult and less reliable when they did not know the 
child and/or were not able to touch or interact with the child (studies I and IV). Lack of child 
knowledge made the nurse more dependent on colleagues’ or the parents’ evaluation of the 
situation. Parents were in general the main information provider regarding the child’s normal 
behavior and were considered good at identifying subtle changes in the child’s behavior. 
Further inclusion of parents in the assessment of pain varied considerably (study IV). 
Nurses considered previous experience a prerequisite for correct assessment of pain (study 
IV) and lack of experience-based knowledge was associated with variability across 
participants (studies I and IV). Previous experience facilitated detection of pain and 
sometimes resulted in an expectation of pain even before seeing the child. However, 
expectations could also negatively influence assessment and result in underassessment of pain 
(study IV). 
Experience-based and child-specific knowledge was combined with information from current 
observations of the child. Different strategies contributed information used to reach a decision 
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on whether or not the child was experiencing pain. These strategies included identifying a 
probable cause for pain, eliminating other sources of distress, using behavioral pain scores, 
evaluating behavioral change and/or effect of interventions on behavior, and using a personal 
and contextual approach (study IV).  
It was considered much easier to assess pain in children when a probable cause of pain could 
be identified than in cases where no diagnosis of procedure could explain observations of 
behaviors indicative of pain. Behavioral cues were seldom considered pain-specific and 
nurses systematically tried to eliminate other possible causes for the observed behavior such 
as hunger or anxiety. Pain was considered a diagnosis based on exclusion; the nurse 
concluded that the child was probably experiencing pain only if the child continued to display 
pain-related behavior after an exhaustive elimination process. A few nurses included scores 
from a structured pain scale in their assessment. The effect of analgesics on the child’s 
behavior was used to verify a pain hypothesis and changes in behavioral and sometimes 
physiological cues over time were used to evaluate changes in pain intensity. Although 
known generic pain cues were used to assess pain, nurses emphasized individual and child-
specific signs and changes or deviation from what was considered the child’s normal 
behavior. The child’s previous experiences were also taken into account, together with 
influences from the physical and social environment (study IV).  
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6 DISCUSSION  
6.1 SUMMARY OF RESULTS  
Cognitive interviews identified several problems with the content validity of the Norwegian 
and original versions of the COMFORT behavioral scale. The responsiveness of the 
translated version was supported for assessment of sedation but not for assessment of 
pain/distress. Scale recommendations given in systematic reviews addressing the 
measurement properties of these scales had low evidence value and should be interpreted 
with caution. Observational pain scales were infrequently used in clinical practice and neither 
pain scores nor behavioral cues associated with pain were considered pain –specific. Instead, 
nurses expressed strong preferences for pain assessment based on clinical judgment and 
individually tailored to the child and the situation. When assessing pain, nurses combined 
experience-based and child-specific knowledge with one or more specific strategies to 
interpret observations of and information from the child. Described strategies included 
identifying a probable cause for pain, eliminating other sources of distress, evaluating 
behavioral change and/or effect of interventions on behavior, using a personal and contextual 
approach, and using behavioral pain scores.   
The discussion of study results that follows is structured according to the Social 
Communication Model of Pain (12) and addresses the pain assessment step in the model as 
well as intra- and interpersonal factors influencing the assessment of pain (Figure 1). 
6.2 PAIN ASSESSMENT 
6.2.1 Preference for assessment based on clinical judgment 
Nurses first and foremost found pain assessment in preverbal children challenging and 
complex. They preferred to assess pain based on their clinical judgment (study IV), and this 
preference is also well described in the literature (125, 128, 239-241). Clinical judgment of 
pain entailed combining experience-based and child-specific knowledge with information 
from observations of the child and information from applying different, well-defined 
strategies such as identifying a probable cause for pain, eliminating other sources of distress, 
using behavioral pain scores, evaluating behavioral change and/or effect of interventions on 
behavior, and using a personal and contextual approach (study IV). This description of 
clinical judgment concurs with the definition of pain assessment as a systematic and holistic 
approach (12, 48). The assessment and the application of the different assessment strategies 
(for example, elimination of other sources of distress) were also dependent upon interaction 
between the child and the nurse.  With a pain diagnosis as an outcome, the described 
assessment practice complied with the concept of pain as a social and dynamic transaction 
(12).  
The strategies used by the nurses in study IV in the assessment of pain had to some extent 
been described earlier, including identifying a probable cause for pain (118-122, 242), 
eliminating other sources of distress (120, 135, 145), evaluating behavioral change and/or 
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effect of interventions on behavior (118-121, 128, 145, 243, 244), and using a personal and 
contextual approach (118, 120, 125, 132, 142, 242, 245). However, no previous study 
described the full set of approaches including the use of structured pain scales as part of a 
clinical judgment. Only a handful of clinical studies have addressed nurses’ assessment of 
pain; two doctoral dissertations have described clinical assessment of pain in preverbal 
children (120, 135).  The dissertations are over a decade old and pain scales were not part of 
the assessments. A few studies have described assessment as part of nurses’ decision-making 
process in regard to medication (118, 121, 123, 134). Al in all, there has been a noticeable 
lack of research on nurses’ pain assessment in the last decade, except for a few studies on 
their perception of how pain is expressed (244), opinions regarding barriers and facilitators to 
effective pain management (132), nurses’ experience of being comfortable or not when 
caring for children in pain (128), and a questionnaire study on pain assessment practices 
(125). 
6.2.2 Structured pain scales seldom used 
Few nurses described using pain measurement scales in the assessment of pain and the 
common belief was that the use of pain scales could not replace clinical judgment. Scale 
availability and positive attitudes towards them were not enough to instigate actual use of 
these scales (study IV). The limited use of structured pain scales was in accordance with 
previous studies (27, 121, 125, 128). A systematic review of nurses’ pain management 
practices concluded that children’s behavior seemed to influence nurses’ pain assessment 
more than structured pain scales (241). The belief that pain scales could not replace clinical 
judgment concurred with nurses’ views in a previous study (244) and with the definition of 
pain measurement as one aspect of pain assessment (48) and not a substitute. The findings 
further reflect literature reports of the persisting difficulties implementing pain scales into 
clinical practice (74, 246) and the persistent gap between what is advocated in mainstream 
research, guidelines and policies, and what is done in practice to assess and manage pain in 
children (133). 
6.3 INTRAPERSONAL FACTORS INFLUENCING PAIN ASSESSMENT 
6.3.1 Beliefs regarding pain expression 
Behavioral cues were not considered specific to pain (study IV). This may explain the 
number of strategies nurses used to interpret observations as part of their clinical judgment. 
The strong emphasis on knowing the child’s normal and nurses’ inclusion of deviations from 
the child’s normal as an aspect of pain assessment, spoke towards a strong recognition of 
behavioral expressions of pain not being consistent within or across individuals. 
Nurses believed that older preverbal children sometimes exaggerated their pain (study IV). 
This reflected an understanding of pain behavior being under voluntary control and not 
always an “honest” reflection of the child’s experience (12). Williams (1) has suggested that 
the purpose of pain behavior may be to elicit help from others to manage escape, recovery 
and healing from pain. If the child does not receive help, this may result in a stronger attempt 
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towards getting the necessary attention from his surroundings by exaggerating the pain 
behavior. Exaggerations were sometimes met with distrust (study IV); instead of recognizing 
it as a result of untreated pain from lack of help, some nurses considered it a way to elicit 
sympathy or gain benefits.   
Children who showed no or diminished signs of pain in response to a situation known to be 
painful were not discussed in the interviews which may be a concern. The body always 
strives toward homeostasis or balance and the conservation of energy (60, 247). Ongoing and 
untreated pain may result in a change in the outward signs of pain; they may be different, 
toned down or missing completely (60) to limit the expenditure of the body’s energy 
resources. Studies have shown infants that presumably do not react at all to procedures 
known to be painful (248, 249). Bonavita and De Simone (60) have suggested that escapable 
pain results in a fight or flight response while inescapable pain results in more passive coping 
strategies, for example reduced responsiveness. Think of two verbal children, one with 
chronic pain from rheumatoid arthritis and one with post-operative pain. They may report the 
same pain intensity, but their behavioral expressions will most certainly not be identical. The 
process resulting in suppression of pain expression is probably shorter in the youngest or 
otherwise most fragile children, who have more limited energy resources than older and 
healthier individuals. 
6.3.2 Biased towards underestimation 
Nurses found that lack of experience made pain assessment difficult, while having 
experience-based knowledge made them feel more secure in their ability to assess pain. 
General knowledge about children was believed to improve the ability to assess pain in 
children (study IV). This contradicts the research associating longer experience with greater 
degree of underassessment (77, 78, 82), but nurses are probably not aware of biases 
influencing their judgment.  It has been hypothesized that the association between increased 
underestimation of pain and increased professional experience may be explained by previous 
exposure to high levels of pain in others (vicarious pain) (78) and subsequent desensitization 
(89), maybe to protect the professional observer from unwanted or negative consequences 
associated with repeated exposure to vicarious pain (72). This hypothesis is supported by 
both experimental and clinical studies. Prkachin and colleagues (79) showed that prior 
exposure to facial expression of high pain intensity made participants less willing to 
acknowledge pain in others. Using brain imaging techniques, Coll and colleagues (250) 
demonstrated that short and intense exposure to vicarious pain altered the cerebral responses 
to subsequent episodes of vicarious pain, indicating a decrease in the perceived importance of 
this pain. A qualitative study described how nurses’ guarded themselves emotionally against 
children’s pain and the authors concluded that this defense mechanism may lead to 
underassessment (251). 
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6.4 INTERPERSONAL FACTORS INFLUENCING PAIN ASSESSMENT 
6.4.1 Relationship between the child and the nurse 
Knowing the child was considered an important fundament for pain assessment (studies I and 
IV). This view was also reflected in nurses’ actions where assessments were individually 
tailored to the individual child (study IV). Clinicians in study I found the use of a pain scale 
more difficult when they were not able to touch or interact with the child. When assessment is 
based on a film, there is no opportunity for interaction. Early studies on assessment of pain in 
preverbal children relied on filmed or written vignettes to elicit cues nurses used to assess 
pain (136-139, 141, 142), factors influencing their assessment (140, 143, 144) or to describe 
different modes of assessment (145). A major limitation with these studies is that they are 
decontextualized and impersonal, which probably makes assessment and assessment 
decisions different from how they would be in clinical practice. This approach is further 
based on the assumption that pain can be “read” from a child’s expression or behavioral cues, 
and does not correspond with the understanding of pain as a social transaction.  
Nurses had different approaches towards communication and interaction with the child. Some 
nurses seemed to rely mainly on observations of the child and information from parents; 
others included verbal and non-verbal communication with the child, either directly or 
indirectly through the parents (study IV). Coyne (252) recently argued that the child’s 
perspective and agency in pediatric nursing care needs to be strengthened in compliance with 
the rights of the child (253). This entails a conceptual shift from nurse-parent to nurse-child 
collaboration where care is planned around the child’s own perspective and preferences while 
still provided in the context of the family and community.  
6.4.2 Parents 
The children themselves were too young to provide the necessary information and parents 
were considered the main source of knowledge about the child (study IV). Studies have 
shown that nurses frequently use parents to provide information about the child (119-121, 
127, 242, 245). This concurs with the increased emphasis placed on parents’ role in their 
children’s pain management during the past 20 years from virtually non-existent (122, 254) to 
being viewed as an important aspect of care (118, 125). However, few nurses involved the 
parents more closely in the assessment process (study IV), which was in accordance with 
previous studies (121, 128, 255) and indicates that this view is not necessarily transformed 
into practice (125). 
6.4.3 Scale aspects 
Structured pain scales played a small part in nurses’ pain assessment and many did not use 
them at all (study IV). This finding may in part be explained by aspects with the scales 
themselves.  
The large number of published observational scales (study III) makes the selection of scales 
difficult. Many published scales have undergone very limited validity testing, clearly 
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demonstrating that this field has been more focused on developing new scales than on 
validating those that already exist. This may be interpreted as attempts to cure perceived 
problems with existing scales by developing new ones. Still, an overview of the items in 
existing behavioral scales shows considerable overlap (256), indicating that a new scale 
seldom means a new and different approach. Although new scales are needed for some 
populations and settings, there is no need to develop new scales for the acute procedural pain. 
Instead, focus should be directed towards further validation of existing scales (146). 
Recommendations given in systematic reviews addressing the measurement properties of 
observational pain scales had low evidence value and should be interpreted with caution 
(study III) indicating that even when the validity of a given scale has been evaluated in 
several studies, determining scale validity is difficult. The aggregation of results from 
primary validation studies was hampered by the use of different taxonomies, resulting in 
similar concepts having different interpretations or different concepts the same interpretation 
(study III). To exemplify, hypothesis testing regarding change scores in study II was defined 
as construct validity testing in accordance with Polit and Beck (222), but as responsiveness 
testing according to the COSMIN taxonomy (207). The main reason for the development of 
the consensual COSMIN taxonomy was the prevailing lack of consensus regarding how to 
define the different measurement concepts (205, 206). This lack of consensus is probably one 
of the reasons why reviews included in study III merely reiterated the results from the 
primary studies. Although some presented a full or partial taxonomy, few extracted data from 
the included primary studies in accordance with a common taxonomy, making synthesis of 
findings and valid comparisons across studies impossible. 
A majority of the review studies did not present criteria for how test results should be 
interpreted either. Only one defined criteria for reliability coefficients, but not for validation 
tests (study III). Just as hypotheses should be defined prior to the study, it is important to 
define in advance cut-off scores for tests. The use of the arbitrary framework proposed by 
Landis and Koch (223) to evaluate reliability coefficients in study II is an example of the use 
of predefined cut-off scores to interpret findings in a primary study. 
Published reviews tended to include all validation studies, regardless of study type. Some also 
included treatment studies where the scale had been used as an outcome measure or studies 
where the scale under review had been used as a gold standard in the validation of another 
scale or measurement approach (study III). Different types of validation studies contribute 
differently to the overall validity of the scale, and from a methodological point of view, the 
extensive use of correlation of scores from different scales in validation studies does little to 
bring the field forward. These studies are very easy to conduct, which probably explains 
much of their popularity and frequent use. Their validity is weaker than that of well executed 
studies testing construct validity or responsiveness based on predefined hypotheses, as the 
results are dependent on the validity of another scale or another representation of the 
construct and are not evaluated based on comparisons with the construct itself (205). 
Moreover, authors have seldom defined a cut-off score for a sufficient correlation in advance. 
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These correlation studies mainly serve to maintain a circular logic that seems to permeate this 
field. From the outset, structured pain scales were developed as a more objective alternative 
to clinical judgment. Still, the first scales were frequently validated against a VASobs score 
(see for example references 156, 157, and 257-260). In reality this meant that the scale was 
validated against clinicians’ judgment which is what they wanted to get away from by 
developing the scale in the first place. As more observational/behavioral scales were 
published, they were frequently validated against each other (see for example references 156, 
and 260-263). In addition, physiological methods suggested as more objective approaches to 
pain assessment, like skin conductance, have been validated against behavioral scales (see for 
example references 264-266).  
6.4.4 Contextual and organizational factors  
Canadian units did not have structured pain scales available. Instead, what they referred to as 
a scale was a locally compiled list of 11 behavioral and verbal cues associated with pain. This 
list was used to document the presence or absence of pain in the nursing records. As such, 
their practice was in compliance with hospital regulations as nurses routinely assessed, 
documented and managed pain (study IV). Still, the presumed benefits of a structured pain 
scale, for example the ability to grade pain, were still missing. Documentation of pain scores 
is frequently considered a quality indicator and treatment algorithms have been developed 
where pain scores dictate the treatment, often with unwarranted and negative consequences 
(267). Studies have described how nurses develop work-arounds to comply with guidelines 
and practice standards (268) presumably to avoid time-consuming practices that do not make 
sense to them. An observational study showed that nurses frequently recorded and 
documented pain scores without a scale being used (126). In a retrospective chart study 97% 
of recorded scores on the Children’s and Infants’ Postoperative Pain Scale (CHIPPS) (269) 
on the first postoperative day were either 0 or 4. The authors speculated that nurses did not 
actually use the CHIPPS scale, but instead determined whether an intervention was needed or 
not as pain scores of 4 or higher required an intervention according to local standards (270).  
6.4.5 Nurses’ understanding and use of pain scales 
Pain scores were not considered specific to pain. This may be another reason for pain scales 
not being used as nurses believed that the use of pain scales could not replace clinical 
judgment (study IV). The use of structured scales limits assessment to a standardized set of 
items in a structured scale. One advantage of this generic approach is that it focuses the 
assessment on specific behaviors or cues associated with pain. A disadvantage is that 
individual aspects are not taken into account. In their assessments, nurses in study IV 
routinely relied on what they knew about the individual child and deviations from the child’s 
normal behavior in addition to more generic behavioral cues associated with pain.  
Behavioral pain scores were misinterpreted as being equivalent to self-report scores of pain 
(study IV). This view on behavioral scales and checklists used in patients unable to self-
report pain are common (271). However, a pain scale based on observation of behavior 
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provides a pain behavior score reflecting the number of observable pain cues present (272) 
and there is no scientific data supporting the assumption of equivalence. On the contrary, 
studies have shown that behavioral indicators do not correlate well with self-reported pain 
intensity (273, 274). 
Nurses who used structured scales described an assessment practice characterized by a 
multifaceted approach, very similar to their colleagues, with the difference that pain scales 
were one of several strategies they applied and pain scores were integrated into their clinical 
judgment (study IV). Interestingly, this mirrors a change in our approach to pain assessment 
previously suggested in the literature (5, 275) where a set of assessment strategies, of which 
one is a structured pain scale, are combined in a composite assessment of pain. Study IV is 
the first to describe the actual use of this approach in clinical practice. 
Guidelines from the American Society of Pain Management Nurses (5) recommend pain 
assessment based on a hierarchical approach where a set of assessment strategies are applied 
in a predetermined order with self-report using a validated scale as the first step whenever 
possible, followed by a search for probable cause, evaluation of child behavior, parental 
report of pain and changes in behavior, performance of an analgesic trial, use of systematic 
assessment, use of behavioral scales, minimal emphasis on physiological indicators, and 
reassessment and documentation. Twycross and colleagues (275) have suggested a “bundled 
approach” where pain scores, behavioral cues, information from parents, and information 
regarding the child’s condition (diagnosis) are systematically integrated in a comprehensive 
clinical judgment. The strategies applied by the nurses in study IV partly overlap with 
suggested strategies in both approaches. However, the nurses’ overall approach to pain 
assessment was not hierarchical, but more closely resembled a bundled approach as selection 
and sequencing of strategies varied across assessors and situations in response to child and 
contextual factors. 
6.5 METHODOLOGICAL CONSIDERATIONS 
The main strength across all four studies was the systematic approach to study design, data 
collection and data analysis. The use of different research methods and approaches resulted in 
findings that illuminate pain assessment from different angles; findings regarding the 
measurement properties of observational pain scales helped in understanding findings 
regarding nurses’ pain assessment practices and vice versa. Strengths and weaknesses are 
thematically discussed in the next sections. 
6.5.1 Selection of the COMFORT behavioral scale 
The COMFORT behavioral scale was originally selected for translation and later use at 
Telemark Hospital based on scale content or face validity and the number of validation 
studies published. The modifications making the scale usable in non-ventilated children were 
taken as an indication that it would be useable also outside the pediatric intensive care setting. 
It was taken into account whether validation studies had been done or not, and if they had, the 
authors’ conclusions were borne in mind, but the methodological quality of these studies was 
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not considered. This approach was in line with the most prevalent way of thinking about 
validation studies and the validity of pain scales, as illustrated by a well-known set of criteria 
frequently used to determine scale validity (276). According to these criteria, all that is 
needed to define a scale as well-established is that it has been presented in at least two peer-
reviewed articles by two different researchers or groups, that the scale and a scoring manual 
are available, and that statistics indicating good validity and reliability has been presented in 
at least one article. Note that what constitutes “good reliability and validity” is not further 
defined. Results from the first two studies (I and II) indicated problems with this approach 
and study III demonstrated the necessity of taking study validity into consideration when 
evaluating scale validity.  
6.5.2 Piloting of data collection 
The data collection procedure used in studies I, II and IV was piloted before study start. In 
study I the pilot test went well and the pilot interview was included in the data. In studies II 
and IV the results from the pilot tests uncovered problems that were subsequently addressed 
before data collection started. Although the changes made in study II ensured high quality 
data, limitations in the study sample and setting negatively impacted the results and study 
generalizability. In study IV on the other hand, modifications to the interview guide as a 
result of the pilot study contributed to rich, in-depth data.  
The original plan for study II was to include children undergoing both outpatient and 
inpatient surgery. The pilot study showed that data collection did not work for pediatric 
surgical inpatients due to the complexity of the care environment. Because nurses from 
several units (pediatric ward, pre-op, post-op or intensive care) were responsible for different 
parts of the data collection for each patient, assessments were forgotten, forms were 
misplaced, etc., even though all nursing personnel had undergone systematic training, were 
informed about the study and a study folder was included in the papers that accompanied the 
child. This problem might have been solved by having a study nurse follow each included 
patient through the process, but the study did not have that sort of funding. Instead inclusion 
was limited to children admitted to the outpatient unit. This organization was much simpler 
and the same handful of nurses performed all assessments. The drawback was that only 
children scheduled for minor surgery were included. They all received good pain treatment 
peri-operatively, the post-operative stay was relatively short, and consequently few displayed 
behavioral cues indicative of pain or distress postoperatively. However, the collected scores 
covered almost the whole range of the COMFORT behavioral scale (6-28 of 6-30 points) 
indicating that the pain/distress hypothesis may be verified in a different sample and setting. 
Moreover, the scores used for reliability testing demonstrated a distinct floor effect, with a 
majority of the scores in the lowest range of the scale (<8 points), meaning that the inter-rater 
reliability for scores in the pain/distress rage of the scale could not be determined in this 
study. 
In study IV the use of self-selected examples based on concrete patient situations contributed 
to rich data. In this, the pilot study was instrumental. Two pilot interviews were performed on 
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the Norwegian interview guide. They were difficult for both the interviewer and the 
participant and resulted in thin data. When participants afterwards were asked what could 
have been different, both suggested being asked to think about examples beforehand, as they 
spent a lot of energy trying to remember suitable examples. Gimbler-Berglund and colleagues 
(118) encountered the same problem in their interview study on factors influencing nurses’ 
pain management in children.  
Pilot data were not included in studies II and IV because of low quality; this was caused by 
missing data in the study II pilot and thin data in the first two pilot interviews for study IV. 
Moreover, the Norwegian pilot interviews for study IV resulted in significant changes in the 
interview guide and a different type of interview. The Canadian pilot interview for study IV 
was also excluded because the participant was a nurse with previous experience from the 
NICU, and this was outside the setting defined for this study. 
6.5.3 Eliciting users’ perspectives 
In study I cognitive interviews were used to elicit users’ perspectives on the Norwegian 
translation of the COMFORT behavioral scale and its use, as advocated by the translation 
guideline (194). The inclusion of the users’ perspectives in translation and validation of 
measures is in accordance with the recommendations from the COSMIN group (205). 
Although cognitive interviews are considered a monolingual approach that only addresses 
issues with the translated version of the scale (277), the interviews were also able to identify 
some weaknesses and ambiguities in the original scale, indicating problems with overall 
content validity of the scale. This finding has been replicated in a separate study translating 
and culturally adapting a different scale (278). Together these studies indicate that problems 
in the original versions of the scales went unnoticed during scale development and 
subsequent validation. Unfortunately such weaknesses are not easily corrected later (206). It 
seems reasonable to assume that these problems would have had a better chance of being 
detected during scale development if scale users had been involved systematically, yet the 
user perspective is frequently missing from scale development. Although scale items are 
often generated based on a literature review, expert opinion and/or interviews with clinicians, 
patients or clients, it is generally experts who ultimately review and approve the compiled 
scale. How users understand and use the scale is not commonly reported, indicating that scale 
developers seldom take users’ understanding of scale items into account. Cognitive 
interviews seem like a valuable approach in the development phase to strengthen the 
construct validity of the scale under construction. 
6.5.4 Cultural influences 
Study I demonstrated how cultural factors influenced nurses’ understanding of words and 
content in a pain scale. In study IV cultural factors influenced data collection as it was carried 
out in both Norway and Canada. Cross-cultural interviewing increases the possibility for 
misunderstandings (235), but several steps were taken to minimize this risk, including a 
single bilingual interviewer with nursing background and in-depth knowledge of the field, a 
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bilingual interview guide pretested in both cultural settings, familiarization with the settings 
prior to the interviews, asking participants for clarification if needed, use of professional 
native transcribers, and a cross-cultural research group. Further, the social and health care 
systems in the two countries are fairly similar, which facilitated a common understanding. 
One major and unexpected limitation resulted from different understanding of the concept 
“pain scale”. The intention was to include units that had structured and published pain scales 
available. To the research group the word scale implied a published, structured pain scale, for 
example the FLACC (156) or COMFORT behavioral scale (153), but this was not articulated. 
It turned out that the Canadian units used the term for a locally compiled list of behaviors 
associated with pain (i.e. what is often referred to as a non-validated scale in the literature), 
and the nurses did not know about the structured pain scales that were recommended for 
preverbal children in the hospital’s pain management guideline. As a consequence, the 
sample included nurses working in units with and without access to structured pain 
assessment scales. Questions related to use of scales were only introduced after participants 
had presented and discussed their examples in detail, which means that this problem was not 
discovered until the first Canadian interviews had been carried out and the rest of them 
already planned. 
6.5.5 Statistical significance vs. clinical importance 
In study II a statistically significant difference was found for all three hypotheses, but the 
result from the pain/distress hypothesis was not considered clinically important as the group 
difference between baseline and the highest postoperative score was less than 2.5 points.  
This underscores the importance of not evaluating results solely based on statistical 
significance; although such significance can easily be achieved with a large enough sample, 
the difference may still be too small to have any clinical implications. An arbitrary clinically 
important difference was used in this study as this had not been previously determined for the 
COMFORT behavioral scale. The rationale was that a difference of 1 point would not make 
any difference in how clinicians would manage a situation, but a difference over 2 points 
probably would. A recent systematic review included 37 studies with data from 8479 patients 
and found that the minimum clinically important difference (MCID) in acute pain varied 
widely across studies (279). Their conclusion was that MCID needs to be determined case by 
case, and as such supports the approach chosen in study II. 
6.5.6 Selection of analysis strategy for qualitative studies  
A deductive approach to data analysis was devised and applied in study I. Items and other 
elements in the COMFORT behavioral scale made up a set of predefined analysis categories. 
The structured, matrix-based approach (219) gave a good overview of the data and eased the 
process of interpreting relevance and finding solutions to each problem. A structured 
approach (280) previously used to evaluate cognitive interviews as a research method (281) 
was initially tried, but did not address the relevance of identified problems or how to handle 
them. Traditional analysis of cognitive interviews using an unstructured and largely 
undocumented approach (215, 217, 280) had low reliability (217) and was not an alternative.  
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Data from study IV were analyzed using inductive thematic analysis (234). The rich narrative 
material was well suited for thematic analysis. Another alternative was content analysis (282) 
as both are basic, flexible, easy for a novice researcher to learn and use, and not limited to a 
specific theoretical or epistemological approach. However, an interest in both latent and 
manifest interview content, a preference for analysis of content in relation to its context, as 
well as a lack of interest in quantification, all favored thematic analysis (233).  
6.5.7 Selection of tools to evaluate systematic reviews 
A challenge in study III was to identify and apply methods for data extraction and evaluation 
of study quality and to devise an analysis strategy. Methodological quality was initially 
assessed using the well-established AMSTAR checklist (227, 232, 283) along with questions 
adapted from the COSMIN checklist for methodological quality of studies on the 
measurement properties of patient reported outcome measures (PROMs) (209). 
ROBIS, a domain-based tool developed to assess risk of bias in systematic reviews (229) in 
accordance with the Cochrane group’s current approach to the assessment of study quality 
(210), was not published until the analysis was already underway. After learning about the 
new tool, the analysis approach in study III was changed to include both ROBIS and 
AMSTAR. As the ROBIS tool was newly developed, its validity was not very well 
established; therefore the more well-established AMSTAR checklist was retained. AMSTAR 
and ROBIS assess the partly overlapping concepts methodological quality and risk of bias, 
respectively (227, 229). The overlap was confirmed by the similar pattern in results; reviews 
that demonstrated low risk of bias measured with ROBIS tended to exhibit high 
methodological quality measured with AMSTAR, and vice versa.  
ROBIS is a generic tool for evaluation of systematic reviews regardless of their aim and 
scope. As such a limitation was the lack of specific guidance related to reviews on 
measurement properties. This was sought addressed by adapting ROBIS to this type of 
reviews using the COSMIN initiative’s approach (205) and the COSMIN checklist for 
selection of health status measurement instruments (209). The COSMIN group recently 
published a guideline (284) for how to conduct systematic reviews of PROMs. This guideline 
builds on the guidance that was used in study III and would probably have been an even 
better alternative if it had been available when the study was done.  
6.5.8 Generalizability/transferability 
The generalizability/transferability varied between studies. It was limited for the results of 
study I as this study was performed on one translation of one scale at one hospital. However, 
the generalizability of the methodological approach described in this study has been 
demonstrated (278). The generalizability of study II was limited by the study design and by 
the sample and setting. Findings are probably generalizable to Norwegian children 12-36 
months in the first hours after minor outpatient surgery. How the scale will work outside this 
age group and setting is undetermined. Study III used a systematic and comprehensive 
method to ensure inclusion of all available studies. Study selection, data extraction and 
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analysis had high internal validity. Consequently the results of this systematic review are 
considered generalizable. The similarities in findings across different countries, units and 
nurses, as well as the use of investigator triangulation support the transferability of the 
findings in study IV.  However, transferability needs to be determined by the reader not the 
researcher (236).  
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7 CLINICAL IMPLICATIONS 
In caring for preverbal children pediatric nurses are frequently faced with the unspoken 
question “Do you see my pain?” and the challenge of assessing pain in this age group. 
Findings in this thesis do not support the use of structured pain scales as a substitute for a 
complex clinical judgment by skilled observers. Neither do they support abandoning the use 
of structured pain scales. Instead findings point towards integration of scale scores into a 
comprehensive assessment of pain as a better approach. However, it is important to recognize 
that both clinical judgment and all observational pain scales have limitations. 
Recommendations in published reviews regarding pain scales for use in clinical practice have 
low evidence value and should be interpreted with caution. Until new and better 
recommendations have been published the following aspects should be taken into 
consideration if pain scales are selected for use in clinical practice:  
 Developed and/or validated for the patient group and setting in which it will be used 
 Available in the target language with evidence of a systematic translation and cultural 
adaptation process 
 Validation profile; number and type of validation studies. Look separately for 
evidence of content validity, construct validity, responsiveness and inter-rater 
reliability. Use the revised COSMIN checklist to determine risk of bias in the primary 
studies and the COSMIN guideline to systematically draw conclusions regarding 
measurement properties 
 How easy the scale is to use (feasibility) and the probability for use if it is made 
available in your unit (clinical utility) 
 The resources needed to educate and train clinicians in proper scale use, to implement 
the scale and to support continued use   
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8 CONCLUSIONS 
The Norwegian version of the COMFORT behavioral scale can be used for assessment of 
sedation, while its properties regarding assessment of pain remain undetermined. Problems 
identified with the content and construct validity of the COMFORT behavioral scale point 
towards validity issues with observational pain scales in general. The validity of 
observational pain scales could not be determined from published reviews as their 
recommendations had low evidence value and should be interpreted with caution. 
Although systematic use of structured pain scales is strongly advocated as a prerequisite for 
pain relief in suffering children, nurses did not consider these scales specific to pain. A 
majority of nurses did not use structured pain scales despite expressing a positive view 
towards these scales and having access to them. Instead they preferred to use a 
comprehensive clinical judgment that was individually tailored to the child and the situation 
to see preverbal children’s pain. Nurses who used structured scales integrated scale scores as 
an aspect in this judgment. 
A preverbal child’s pain will probably be better seen, evaluated and managed if nurses apply 
a systematic and comprehensive assessment approach that integrates clinical judgement and 
structured pain scales. This kind of approach may facilitate the implementation and use of 
such scales into clinical practice, as it acknowledges the nurse’s clinical competence and 
knowledge of the individual child by taking into account factors currently not included in 
these scales, such as cause of pain, elimination of other causes of distress, and response to 
pain-relieving interventions. 
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9 FUTURE PERSPECTIVES 
Evaluation of the evidence base for individual observational pain scales was outside the scope 
of this thesis. A clearer picture of strengths and deficiencies in existing scales is needed. 
Instead of reproducing variations of the same approach by publishing new scales with a 
similar approach to pain measurement, more and targeted research is needed to improve the 
measurement properties of existing pain scales for use in preverbal children, for example 
through critical revisions of scale items as suggested by Chang and colleagues (36), cognitive 
interviewing to elicit scale users’ understanding of scale content and use as described in study 
I, and targeted measurement studies to evaluate specific measurement properties where 
sufficient evidence is lacking. To identify these gaps, better systematic reviews of the 
measurement properties of these scales are needed. With the publication of the COSMIN 
methodology for this type of systematic review (284) a necessary tool for this type of 
evaluation is finally available. For the Norwegian translation of the COMFORT behavioral 
scale specifically, new validation studies in better suited samples and settings are needed to 
evaluate whether the responsiveness of the scale as a measure of pain/distress is supported 
and whether participants’ understanding of the measure changes if the measure is applied in a 
clinical setting. 
The comprehensive clinical judgment and the specific strategies used by nurses in the 
assessment of pain should be evaluated in larger quantitative studies to determine their 
generalizability. How nurses integrate a structured scale into a comprehensive pain 
assessment, and involve parents in pain assessment also needs to be further explored. Future 
work examining the validity, feasibility, acceptability and effectiveness of a comprehensive 
pain assessment process that embeds a structured and valid pain scale and encompasses 
additional child, parent, situational and contextual factors is warranted, including evaluation 
of its effect on pain assessment practices, pain treatment and outcomes for the child.  
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11 SAMMENDRAG (NORWEGIAN SUMMARY) 
Bakgrunn og mål: Smerter hos preverbale barn innlagt på sykehus blir undervurdert og 
underbehandlet. The Social Communication Model of Pain beskriver smerter som både en 
personlig opplevelse og en sosial prosess. Smerter påvirkes ikke bare av barnet som har 
vondt, men av den som observerer smertene og av omgivelsene. Sykepleiere tenderer mot å 
underestimere smerter hos andre. Bruk av strukturerte smertevurderingsskalaer blir anbefalt, 
men disse skalaene har likevel vært vanskelige å få innført i klinisk praksis. En bedre 
forståelse av disse skalaene og av sykepleieres oppfatninger om og praktisk bruk av dem er 
nødvendig for å kunne forbedre smertevurdering i klinisk praksis og redusere unødvendig 
smerter for preverbale barn innlagt i sykehus. Det overordnede målet for denne avhandlingen 
var derfor å bidra til kunnskap om hvordan unødvendige smerter og lidelse hos preverbale 
barn innlagt i sykehus gjennom en utforsking av aspekter som påvirker sykepleieres 
vurdering av smerter i klinisk praksis. 
Metode: Avhandlingen består av fire studier gjennomført med både kvalitativ og kvantitativ 
metode. I studie I ble COMFORT atferdsskala oversatt til norsk ved hjelp av en systematisk 
fram- og tilbakeoversettelse og deretter kulturelt tilpasset i 12 kognitive intervjuer med 
klinikere og framtidige brukere av skalaen. Studie II testet den oversatte skalaens følsomhet 
for endring og samsvar i scorer mellom ulike brukere basert på gjentatte målinger fra 45 barn 
før og etter mindre dagkirurgiske inngrep. Studie III var en systematisk oversikt som gransket 
det vitenskapelige underlaget for anbefalinger om smertevurderingsskalaer gitt i 14 
systematiske oversiktsartikler. Studie IV utforsket 22 sykepleieres smertevurderingspraksis i 
norske og kanadiske avdelinger gjennom delvis strukturerte intervjuer basert på sykepleiernes 
eksempler fra egen praksis. 
Resultater: Kognitive intervjuer identifiserte flere problemer både med den originale og den 
oversatte versjonen av COMFORT atferdsskala. Skalaens følsomhet for endring er uavklart 
for smerte og stress. De anbefalingene som blir gitt i systematiske oversiktsartikler basert på 
skalaenes måleegenskaper hadde et svakt vitenskapelig grunnlag og var ikke til å stole på. 
Strukturerte vurderingsskalaer ble sjelden brukt og hverken smerteskårer eller atferdstegn 
assosiert med smerter ble ansett som spesifikke for smerter. I stedet foretrakk sykepleiere 
smertevurdering basert på klinisk skjønn og individuelt tilpasset til barnet og situasjonen. 
Smertevurderingen var en kombinasjon av erfaringsbasert kunnskap og kunnskap om det 
individuelle barnet med spesifikke strategier for å tolke observasjoner og informasjon fra 
barnet. Disse strategiene inkluderte å identifisere en sannsynlig årsak til smerter, eliminere 
andre årsaker til observert atferd, bruk av smerteskårer, vurdering av atferdsendringer og/eller 
effekt av intervensjoner på atferd, samt å bruke en individuell og situasjonstilpasset 
tilnærming.   
Konklusjoner: Preverbale barns smerter vil sannsynligvis bli bedre sett, evaluert og håndtert 
dersom sykepleiere integrerer klinisk skjønn og strukturerte smertevurderingsskalaer i en 
systematisk og helhetlig vurdering av smerter. 
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COMFORT atferdsskala © 
 
Dato  ____________________________________        
 
Klokkeslett ____________________________________ 
 
Observatør ____________________________________ 
  
     Kryss av 
Våkenhet Sover dypt  
Sover lett  
Døsig  
Våken og oppmerksom  
Overoppmerksom  
 
□ 1 
□ 2 
□ 3 
□ 4 
□ 5 
Ro / engstelse 
 
Rolig  
Noe engstelig  
Engstelig  
Svært engstelig  
Panikkslagen  
□ 1 
□ 2 
□ 3 
□ 4 
□ 5 
Respiratorisk respons 
(gjelder bare intuberte barn) 
Ingen spontan respirasjon 
Spontan og respiratorstyrt respirasjon 
Rastløshet eller motstand mot respiratoren 
Puster aktivt mot respiratoren eller hoster jevnlig 
Kjemper mot respiratoren 
□ 1 
□ 2 
□ 3 
□ 4 
□ 5 
Gråt 
(gjelder bare barn med 
egenrespirasjon) 
Rolig respirasjon, ingen gråtelyder 
Sporadisk hiksting og jamring 
Klynking (monoton lyd) 
Gråt 
Skrik eller hyl 
□ 1 
□ 2 
□ 3 
□ 4 
□ 5 
Motorisk aktivitet Ingen bevegelse 
Sporadiske (tre eller færre) små bevegelser 
Hyppige (mer enn tre) små bevegelser 
Kraftige bevegelser, begrenset til ekstremiteter 
Kraftige bevegelser, inkludert kropp og hode 
□ 1 
□ 2 
□ 3 
□ 4 
□ 5 
Muskeltonus Slappe muskler; ingen muskeltonus 
Redusert muskeltonus; mindre motstand enn normalt 
Normal muskeltonus 
Økt muskeltonus. Knyttede hender og tær 
Ekstrem muskelstivhet 
□ 1 
□ 2 
□ 3 
□ 4 
□ 5 
Spenning i ansiktet 
 
Helt slappe ansiktsmuskler 
Normal tonus i ansiktet 
Tydelig spenning i enkelte ansiktsmuskler (ikke vedvarende) 
Tydelig spenning i alle ansiktsmusklene (vedvarende) 
Fordreide ansiktsmuskler og grimaserer 
□ 1 
□ 2 
□ 3 
□ 4 
□ 5 
Poeng totalt 
 
 
 
Opplysninger om medisinering __________________________________________________________ 
Opplysninger om barnets tilstand ________________________________________________________ 
Type vurdering ______________________________________________________________________ 
(før eller etter medisinering eller standard vurdering) 
Gjennomsnittlig arterielt blodtrykk og hjertefrekvens er ikke inkludert i denne versjonen av COMFORT-skalaen. 
 
© Copyright engelsk versjon: B. Ambuel. © Copyright norsk versjon: Randi Dovland Andersen. Må ikke kopieres uten tillatelse. 
Navnelapp  
COMFORT behavior © scale - revised 
 
Date  ____________________________________        
 
Time  ____________________________________ 
 
Observer ____________________________________  
 
      
Alertness Deeply asleep 
Lightly asleep 
Drowsy 
Awake and alert 
Hyper-alert 
 
□ 1 
□ 2 
□ 3 
□ 4 
□ 5 
Calmness/Anxiety 
 
Calm 
Slightly anxious 
Anxious 
Very anxious 
Panicky 
□ 1 
□ 2 
□ 3 
□ 4 
□ 5 
Respiratory response 
(score only in mechanically 
ventilated children) 
No spontaneous respiration 
Spontaneous and ventilator respiration 
Restlessness or resistance to ventilator 
Actively breathes against ventilator or coughs regularly 
Fights ventilator 
□ 1 
□ 2 
□ 3 
□ 4 
□ 5 
Crying 
(score only in spontaneously 
breathing children) 
Quiet breathing, no crying sounds 
Occasional sobbing or moaning 
Whining (monotonous sound) 
Crying 
Screaming or shrieking 
□ 1 
□ 2 
□ 3 
□ 4 
□ 5 
Physical movement No movement 
Occasional, slight movements 
Frequent, slight movements 
Vigorous movements limited to extremities 
Vigorous movements including torso and head 
□ 1 
□ 2 
□ 3 
□ 4 
□ 5 
Muscle tone Muscles lax; no muscle tone 
Reduced muscle tone 
Normal muscle tone 
Increased muscle tone. Clenched fingers and toes 
Extreme muscle rigidity 
□ 1 
□ 2 
□ 3 
□ 4 
□ 5 
Facial tension 
 
Facial muscles totally lax 
Normal facial tone 
Tension evident in some facial muscles 
Tension evident throughout  facial muscles 
Facial muscles contorted and grimacing 
□ 1 
□ 2 
□ 3 
□ 4 
□ 5 
Total score 
 
 
 
Details medication ____________________________________________________________________ 
Details child’s condition ________________________________________________________________ 
Type of assessment___________________________________________________________________ 
(Before or after medication or standard assessment) 
Mean arterial blood pressure and heart rate are not included in this version of the COMFORT scale 
 
© Copyright English version: Bruce Ambuel. © Copyright Norwegian version: Randi Dovland Andersen. Do not reproduce without permission. 
Patient sticker  
Please place 
a mark 
